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PREFACE
This story of STARPAHC was written to document the planning and development
process through which the STARPAHC system came to be. Typically, for projects like
$TARPAHC a variety of technical system descriptions, evaluation reports and technical
performance analyses are prepared and disseminated by various methods. Often, however,
the story of how the agencies and participants planned, designed, and developed such high
technology systems is not documented - unless they fail. In this case the efforts did not fail
and an advanced telemed ici ne system was developed, installed and became a routine part of a
system of health care on the Papago Reservation in Southern Arizona. The participants in this
process included a myriad of types of engineers, health professionals, system designers and
researchers but, most of all, Papago people. The Papago people inc! uded providers of health
care through the several Papago health programs who work in daily association with the
Indian Health Service program on the reservation, members of the Tribal Council and the
residents of the villages served by the STARPAHC project, the Indian Health Service and the
Papago health programs.
Rashid Bashshur, with his long history of contributions to the field of health care and
telemedicine, was a natural choice to write this story. The files of the Papago Executive Health
Staff, NASA IMBLMS-STARPAHC Project Office and the IHS, ORO were opened wide for Dr.
Bashshur and access to all the participants was made available. His story of STARPAHC may
help to put to rest some myths: (1.) that technology transfer will of necessity adversely disrupt
lifestyles and cultures, (2.) the systems analysis and engineering process is of necessity an
impersonal process with no provision to respect the cultures and preferences of those
involved, and (3.) only highly technologically sophisticated people can have useful input to
the design and development of high technology systems.
STARPAHC continues today as an integral part of the Health Services Delivery Program
of the Papago people. It continues to evolve and change in response to the needs of the
providers and recipients of care. How this came to be is the story told by Dr. Rashid Bashshur.
Charles J. Erickson
Tucson, Arizona
July, 1979
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Chapter One
GENERAL BACKGROUND AND RATIONALE OF STARPA,HC
Introduction
This is the story of Space Technology Applied to Rural Papago Advanced H.ealth Care
(STARPAHC), a large scale telemedicine project conceived and sponsored by the National
Aeronautic and Space Administration (NASA), engineered by both NASA and its contractor,
Lockheed Missile and Space Company (LMSC), and assembled by LMSC. The project was
jointly planned, implemented and evaluated with the active participation of the Papago
people, the Indian Health Service (IHS), and the Department of Health, Education and Welfare
(DHEW) (now the Departmentof Health and Human Services). It is a story that should be told
because it may be a rare instance of a cooperative effort, that was actually brought to fruition,
involving several federal agencies, private industry, and a group of Native Americans. Though
these groups began with widely different interests, perspectives and modes of operation, they
were able to develop an effective working relationship and a melding of approaches which led
to the successful completion of the project. What made this possible was the apparent sharing
of two common goals among these groups, namely, the improvement of health care among
the Papago and the investigation of the merits of telecommunications in health care delivery.
The actual story of STARPAHC's development has never been fully understood and,
therefore, appreciated except by the few people who participated in its design and
implementation. Even the professionals who have reviewed and tracked every telemedicine
project in the country had, during the developmental phase, very limited information about
STARPAHC, as can readily be seen from its limited reporting in the pUblished literature at that
time. Indood, the richness of this project in terms of its sophisticated design and advance
planning were not matched by commensurate information dissemination activities. The
reasons for this lack of early publicity are part of the developmental story of ST ARPAHC.
Due to the low profile of STARPAHC's development, the initial external opinions about
STARPAHC generally reflected conjecture and/or misinformation. To besure, early inquiries
for information into such issues as procurement, site selection, and design specifications
encountered formidable barriers. As it turned out, there was a formal agreement-much
misunderstood by the telemedicine community-between the four primary parties, NASA,
IHS, LMSC, and the Papago Tribe, stipulating that all information pertaining to STARPAHC
could only be released with the expressed approval of all four parties. The intent of this
agreement was doubted by the critics who took it as evidence of activities meant to be hidden
from public scrutiny. In fact, outside observers who were unable to penetrate the clearance
procedure were generally disaffected by it. Now, it is all in the past and no longer a relevant
issue. Nonetheless, had these observers known that the procedure was established at the
request of the Executive Health Staff acting in behalf of the Tribal Council in order to control
potential abuse of information emanating from STARPAHC, their attitudes toward it might
have been more positive. Indeed, the Papago Executive Health Staff wanted to be certain that
the role of the tribe was not misunderstood by the public, and they viewed this clearance
procedure as serving to assert their involvement in the design of the project as well as in the
dissemination of relevant information. At the same time, it should be clarified that the
ORD/IHS maintained a "low profile" policy with regard to the dissemination of information
about the project. This policy was based on two primary considerations; the first was based on
resource allocation and the second was a concern for the so called "Hawthorne" effect. With
high visibility and publicity, the ORO anticipated becoming involved to an extent that might
1

tax their limited resources, and the evaluations were planned to be minimally influenced by
specific expectations of results to be achieved.
Interestingly, however, everyone who had an opinion on the subject tended to blame
NASA for the secrecy; the most cynical categorized the procedure as a cover up for a blunder
on the Sonora Desert. The reasons behind such negative attitudes are not clear, whether, for
instance, they reflected an ideological position that was opposed to the expansion of
technology into human services or whether it was a concerned response to NASA's attempt to
enter the health care delivery field on earth. Later in this chapter the nature of the early
reaction to STARPAHC will be analyzed in -order to sort out myth from reality. Be that as it
may, the early skepticism was overshadowed by-diligent joint efforts of the federal agencies,
private industry and the Papago to develop a sophisticated telemedicine system to serve the
Pap-ago people in the Sonora Desert.
Similar to other large scale efforts involving the active participation of several major
actors, there can be different stories of STARPAHC depending on the vantage point of the
actors. Our approach to the STARPAHC story is selective, -perhaps as any approach must be,
yet it is one of professional neutrality, and its focus is on the major actors: NASA and its
contractor (LMSC) and the Papago and the Office of Research and Development of the Indian
Health Service. The role of the Indian Health Service in the project has been almost
inseparable from that of the Papago. And the role of Lockheed was defined, if not controlled,
by NASA. As such, the ancillary rolesof IHS and LMSC were placed in perspective. In effect,
there were two main groupings: NASA and LMSC as the sponsor/contractor and the IHS and
the Papago as the provider/ recipient. Yet, irrespective of vantage point, the story has a dual
message: one addressed to the telemedicine audience (the professionals in health care and
engineering who-are exploring the efficacy of technologic organizational solutions to health
care problems) and the other to the larger medical community.
For the telemedicine audience, the resounding message is threefold: the necessity for (1.)
advanceplanning, (2.) definition of objectives, and most critically, (3.) the active involvement
of the community for the successful development of such projects. Due to their inherent
complexity and cost, telemedicine projects require particularly detailed planning of design,
operation, and evaluation. However, no matter how carefully these projects might be
designed, if they are not accepted by their users-both the providers and the consumers
they fail. In fact, community support can be translated into an effective demand for such
services. Moreover, the early development of an evaluation plan is crucial. To be valid and to
provide maximal information, the evaluation plan must not only be directed toward the
specific objectives to be achieved by the project, but must also be developed prior to
installation and operation. Some parts of it can be designed into the routine activities of the
project, particularly in terms of collecting patient utilization data. Others, such as diagnostic
reliability, must be evaluated periodically and under varied conditions.
For the medical care community, the crucial message derived here is that high
technology applied to health care delivery is not necessarily antithetical to the humanist
approach desired by many. Thus, the cultural attributes and the social preferences of the
service population can and must be integrated into the design of high technology h~alth care
systems. The only reliable mechanism for accomplishing this goal is community involvement
in the design process. Granted this is often difficult and time consuming, depending on the
size of the potential service group and the attendant social order complexity, and it requires
the development of reliable communication channels with the community. Nonetheless, the
development of telemedicine or other technologically-based systems that are aimed at
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helping people overcome spatial/temporal barriers to the receipt of health do not have to be
attained care at the expense of significantly changing preferred lifestyles, unless of course
that change is a desirable end in itself. That is to say. telemedicine has the capability of
supporting any prevailing life style' for a given social order, both domestic and foreign,
However, many developing countries may find telemedicine especially suitable since they
already have the requisite technology, especially in their air force and airline personnel. They
may lack medical personnel and referral services in their rural areas. Satellite relay stations
would also enable direct audio-video communications with several medical centers in the
United States or other areas of the world. Indeed, this may yet prove to be one of the major
.directions in the future of telemedicine.
The STARPAHC Concept
The origin of the STARPAHC concept lies in NASA's primary miSSion of space
exploration and the development of an Integrated Medical and Behavioral Laboratory
Measurement System (IMBLMS) to provide routine and emergency medical services to
astronauts during orbit, and most importantly, during periods of long duration space flight.
The early concern about the ill effects of zero gravity on the well-being of astronauts,
SUbsequently found to be largely exaggerated, was replaced by the necessity to develop
comprehensive health care capability for future on-board systems planned for orbital
laboratories and interplanetary flights.
More detail will be provided in the following chapter concerning the IMBLMS project and
the subsequent plan to test the applicability of IMBLMS spawned concepts to earthbound
health care delivery in remote areas, and the development of STARPAHC. At this point, only
the broad outline of the concept will be described in the hope of providing a clear and concise
perspective on the project.
The STARPAHC project was conceived and developed by NASA and its contractor as an
earthbound "test bed," with two sets of objectives in mind. One set of objectives, the more
germane for NASA, was the development of health care systems particularly suitable for
future long duration manned space flight. Since it may not normally be feasible to have
various medical specialists and full medical facilities on board during the flights, it becomes
necessary to provide some medical training to astronauts and to develop telecommunications
links between the travelling astronauts and the fully staffed and equipped command station
on earth. The other set of objectives pertains to the efficiency of similar communication
systems for implementatio"n in health care delivery in remote areas where access to medical
care is a serious problem. In this case, the project is aimed at the determination of the
effectiveness and applicability of this system, its elements, and protocols for improving health
care delivery in such areas. Each of these sets of objectives contains several 'specific
sUbobjectives, which will be discussed later. Though much larger in proportion and
complexity, the STARPAHC concept might also serve asa good example of a spinoff of space
technology, such as Teflon, new metal casting techniques, and meteorological applications.
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The basic configuration of the STARPAHC concept includes the establishment of a
hierarchical multi-site delivery system-including both stationary and mobile service units
that is integrated via telecommunications, telemetry and a computerized data system. It
consists of a full medical service central clinic (located at the Sells Indian Hospital, Figure 1) a
fixed satellite clinic (located at Santa Rosa, Figure 2), a mobile health clinic (Figure 3) that
travels a predesignated route covering the most isolated districts in the reservation to the
west, and a hospital-based specialty referral center at Phoenix (Figure 4). Specially trained
non-M.D. personnel (Community Health Medics-CHMs) serve as primary care providers at
the satellite and mobile clinics, supported and, if need be, supervised by the physicians
located at the central clinic (through the communications system) to specialist consultation at
the Phoenix Indian Medical Center. Additional support services include a network of Tribal
Outreach Workers; the Community Health Representative (CHRs), Nutrition. Disease Control,
Alcoholism and Mental Health Workers, distributed throughout the region. A minibus is
available to transport patients to the satellite and mobile clinics, and a portable suitcase-size
emergency service unit can be used in the field and in cases where the patient is bedridden or
immobile. All tribal outreach personnel and their activities are managed by the tribe through
its Executive Health Staff.
The Telemediclne Concept
..The perspective from which telemedicine is viewed here and the framework applied is
based exclusively on its systemic qualities, as a-eomprehensive delivery and communications
system. Viewed in this manner, telemedicine provides the capability of communication
between a physician and a remote patient for diagnosis and/or treatment, as in telediagnosis;
between a supervising physician and a non-M.D. provider as well as between a general
practitioner and a specialist, as in teleconsultation; or between a medical educator and group
of providers or patients, as in tele-education.
While there is not clear consensus among professionals involved in telemedicine as to a
precise definition of a telemedicine system, the predominant view is that it consists of a
comprehensive system for the provision of a broad spectrum of health services that has as a
major component, and relies heavily on the use of telecommunications to bridge the distance
between patient and physician. Other system prerequisites include multi-site delivery setti ngs
with non-M.D. providers staffing the remote satellite clinics, and the attendant development of
an organizational structure suitable for this mode of health care delivery. Hence, without
these prerequisites, by definition and implication, there can be no "telemedicine system" as
such, rather, merely the imposition of a communications technology onto an existing health
care delivery arrangement. Under such circumstances, the telecommunications component
represent nothing more than an extension of the telephone.
The video medium allows for a variety of temporal frames appropriate to the communica
tion task that may be required or needed. This includes "real-time" as in interactive or two-way
television, less than or slower than real-time as in slow-scan television image and hard copy.
Medical data such as radiographic images and patient records can also be transmitted and
retrieved. Moreover, in a telemedicine system the electronic components permit signal
enhancement, and hence, additional information can be gained. For instance, microscope
attachments, electronic stethoscopes and zoom lenses may increase the amount of
information available to the physician as compared to a conventional face-to-face viewing of
the patient or X-ray film.
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More could be said about the general characteristics of telemedicine. However, the
immediate concern is the evolution of the ST ARPAHC system which had all the prerequisites
to make it a viable telemedicinesystem: (1.) It was located in an environment in which access
to medical care was a serious problem, a sparsely populated Indian reservation in
southwestern Arizona covering approximately 4300 square miles, less than 10,000 persons
residing in 75 small villages {see Figure 5 - map of Papago Indian Reservation). For some of
these people, the journey for medical care had always been an all day affair, most often
including an uncomfortable trip on the bus and a long wait at the clinic, and, even then,
available only<>n certain days. The specific service area~overedby the project was selected
by the tribe on the basis of its locational disadvantage, that is, it has been difficult for many
patients in that region to reach physician at the Sells Service Unit within a reasonable time or
distance. (2.) The Indian Health Service and the l'apago Executive Health Staff had already
developed an ongoing working relationship to provide needed medical, health and environ
mental services on the reservation. Hence, there was already an established delivery
organization with a regional responsibility for the entire reservation that was suitable for a
multi-site delivery system, and the community was willing and able to embark upon and
support the telemedicine project. (3.) The Indian Health Service had already trained several
CHMs who were capable of assuming clinical responsibilities for patient care under the
supervision of a physician. (4.) The Phoenix Indian Medical Center was available to facilitate
the centralization of referral functions for specialized tertiary care. Therefore. there seems to
have been a good fit between the characteristics of the area, the needs of its population, and
the existence of an effective multi-site delivery organization already in place on the one hand,
and DHEW's and NASA's search for a suitable test site for the project, on the other.

a

Early Reaction to STARPAHC
When the news of an earthbound test site for theIMBLMS' concept first reached the
telemedicine community, reaction was varied. On the positive side. a few telemedicine
advocates looked forward to NASA's involvement with telemedicine as a potential boon to the
"movement." It was also widely recognized that NASA's technology was far superior to
anything else available in the market, and that its use of system design could set desirable
standards for others to follow. Nonetheless, the critics outnumbered the supporters during
this early stage. These negative reactions are briefly reviewed here as part of the explanation
of the history of the attitudes that evolved coincident with STARPAHC's evolution. This
discussion might also serve to illuminate some of the intellectual climate in telemedicine at
that time. Perhaps the reasons why NASA was suspect during the early stages of STARPAHC
will also becom~ clear as the rest of the story unfolds. However, it may be appreciated that
some of the disquiet was aided by the enacting clearance procedure, explained earlier.
• As wilt be explained later, NASA developed the IMBLMS concept and program for future
manned space flight. The design concept which evolved out of IMBLMS was called the Area
Health Services Field Unit (AHSFU). The project title and acronym was changed to
STARPAHC after the Papago Reservation was chosen as the test and demonstration site at the
request of the IHS and the Papago. 1MBLMS was not descriptive of the nature of this project
either in view of the plan or its implementation. STARPAHC was chosen by the Office of
Research and Development of the IHS in consultation with the Papago Executive Health Staff
with the express purpose of indicating the presence of an advanced health care system on the
reservation, and that telecommunications will be installed to support that system.
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Early criticisms revolved around the following issues: (1.) an excessive emphasis on
technology in health care delivery; (2.) misdirection of NASA's basic space mission (what
does it have to do with health care delivery here on earth?); and (3.) the selection of LMSC, an
aerospace company which, despite some notable achievements in clinical management
information systems, had limited experience in the design of health care programs. All that
was known at that time was that LMSC had received a large contract understood to be
between six and seven million dollars to develop a health care plan utilizing advanced
telecommunications technology, including interactive television, telemetry, and computer
ized systems. Actual funds spent were about half that amount to be explained in Chapter Two.
The broad outlines of the AHSFU concept were introduced by NASA as part of its pUblic
information activities, and It looked impressive at least to some people in the telemedicine
community. Yet, only few in that group were convinced that LMSC and/or NASA had the
experience to design and implement earthbound health care systems. Another factor of
crucial significance to this project was the familiarity of ORD/IHS personnel with systems and
health care concepts. This was to playa major role in the project as it moved through design
and implementation processes.
Both NASA's entry into the health care delivery field and the contract with LMSC to
develop the telemedicine hardware were viewed with skepticism. The nature of these negative
attitudes deserves some attention and more details are in order. The size of the budget was
beyond the scope of any other project in the country, and it was generally assumed that
federal aid to the "ailing" Lockheed was probably the major reason and the distinction
between LMSC and Lockheed Aircraft Corporation (LAC) was not understood. LMSC is
separate from LAC, and it has, in fact, consistently had profits in recent years. On the other
hand, while the amount budgeted by NASA appeared large to some people, it was indeed
quite small relative to the operating budgets of either NASA or LMSC. Actually, the project
may not have had any immediate financial appeals to LMSC unless it expected to open new
market opportunities of much wider scale. The level of skepticism was heightened after the
selection of the Papago site was ,announced, to be explained below. The clearance procedure
mentioned earlier did little to allay people's misgivings about this project. The only widely
available information was a brochure put out by LMSC with full color illustrations and printed
on expensive paper. If this brochure was intended to serve as good public relations, then the
opposite effect was probably achieved. Twenty months after the project started, NASA
published a brochure accurately descriptive of the STARPAHC project. This brochure was
prepared with extensive ORD/IHS and Papago review.
Most of the criticisms of STARPAHC by some of the telemedicine field, can be
summarized in three related points:
1. Technologic overkill. The technology that NASA intended to install in the desert was
not commensurate with the needs of a simple style of life characteristic of the Papago. It was
indicated that a more basic or simpler technology such as a few telephones, negotiable roads
and a well-equipped ambulance could achieve as much access to health care, if not more,
than the expensive eqUipment in this project.
2. Exploitation of the Papago. Some critics insinuated that STARPAHC may be yet
another example of an Indian group being exploited while an agency of the federal
government was getting credit for a "good deed." The nature of the exploitation was explained
as potential violations of human rights, people being subjected to experimentation without
free informed consent, or that sensitive data gathered on people could be divulged to sources
that could abuse the information. These critics doubted that the Papago could be
11
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meaningfully actively involved in either the design or implementation of such a technolog
ically complex project, since they could not understand the sophisticated hardware designs.
3. Misallocation of Funds. Still other critics believed that the Papago could have been
better served if the funds were given to them directly or to IHS to allocate to their own
programs as they saw fit to meet health care needs. That is, the six million dollar "figure that
was believed as the budget for the project could have provided the 3,000 potential users of the
STARPAHC system about $2,000 per person, enough to buy a comprehensive health care
package for several years. Indeed, the Indian Health Service was already providing health
service to the reservation Indians and it was assumed to be of good quality. These critics,
therefore, questioned the wisdom of allocating a large sum of money ostensibly to improve
the delivery of health services to the Papago without substantially adding to its manpower or
facilities, even if the service potential through telemedicine may be increased.
These were the major types of criticisms that were leveled, most of which were made
immediately following the announcements of the selection of LMSC as the contractor and of
the Papago Reservation as the test site. The criticisms ranged from stressing the limited
benefits of this project to the Papago, through doubting the usefulness of advanced
technology in a rural setting that is relatively isolated from the mainstream of American life, to
the view that the project was intended to give the Lockheed a shot in the arm. Yet, underlying
each of these criticisms were some questionable assu mptions. The most critical deals with the
flexibility and source of the funding. That is, itcannot be assumed thatthe funds available for
this project should have been reallocated in any way seen fit to improve the delivery of health
services on the reservation, or anywhere else. Indeed, there were no options-the funds came
from NASA, not from DHEW. These funds were allocated by NASA's management for a NASA
project in conjunction with DHEW. Moreover, the cost to IHS through the "rent" for housing
the equipment and project personnel was inconsequential and the use of existing medical and
support personnel did not tax the service unit on the reservation. These costs were more than
offset by adding the communications system, the closing of one fixed satellite intermittent
clinic (now served by the mobile clinic), and the employment of Papago staff on the project.
When the test period was over, NASA would also leave behind expensive equipment that
could become permanent fixtures at the service unit, thus expanding their communications
and service capabilities. As will be explained later in this report, the Papago regarded the
coming of this project to their reservation not as a mixed blessing but rather as a necessary
and much needed communications and medical care system, something wished for a long
time. The concept of telemedicine has strong appeal to the Papago because it enables them to
reduce the problem of travel to the service units while allowing access to specialists. But it is
likely that its strongest appeal for the Papago leadership is its adaptability to their culture.
Indeed, one of its basic virtues is helping them maintain their culture and style of life while
being able to receive the benefits of Anglo medicine, when needed. This will be discussed
more fully later in this report.
Outside the Papago Reservation, the basic question about STARPAHC concerns its
exportability, because, regardless of the specific benefits that might be accrued to the Papago
in their desert environment, the question of its general applicability, in whole or in part, to
other areas of the United States or other countries is of supreme concern to health care
professionals. Hence, its real significance is considered to be its generalizability as a means to
provide easier access to health care and the test of its generalizability to be based on costs and
benefits.
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Comparison to Other Telemedicine Projects

During the early 1970's, the telemedicine concept was gaining credibility among some
health care professionals as (a.) a clinically feasible and (b.) potentially cost-effective
technologic response to acute problems of medical manpower shortage and an uneven
distribution of specialized health care manpower and facilities in certain areas of the United
States. A number of telemedicine projects were installed with funds from several federal
agencies including DHEW, the National Science Foundation (NSF), NASA, the Office of
Economic Opportunity (OEO), and the Veteran's Administration (VA). With the exception of
NASA, all the other agencies provided the funding for public and private non-profit
organizations to develop and evaluate their own projects. with little or no interference from the
granting agencies. This procedure is typical of the conduct of these agencies, and it is
perhaps as it should be. However, the role of agencies was concommitantly limited by virtue of
non-interference. They could not significantly influence the outcome of telemedicine
research nor obtain the necessary information that is required for a meaningful determination
of the true merit of this system of delivery. When their work was completed, the data they
provided did not answer the crucial questions about the justification of future funding of
similar projects or the need to redesign them into more efficient and cost-effective systems.
Although sharing with other projects the basic qualities of an appropriate telemedicine
system, STARPAHC also had several distinct characteristics setting it apart from other
telemedicine projects. Not only was it the largest in the terms of technical design and volume of
funding, but it was also the only one that was fully conceived and basically designed by its
sponsor prior to its assembly, implementation, and evaluation. That is, NASA had a well worked
out design concept but the actual design process was carried out as a joint effort with LMSC.
the ORD/IHS, and the Papago. Its evaluation plan was developed long before it became
operational; the medical evaluation plan was developed by the Office of Research and
Development of the Indian Health Service (ORD/IHS) in cooperation with NASA and the
Papago; the hardware and technical evaluation was planned by NASA and LMSC, with input by
ORO/IHS and the Papago. Moreover, baseline data on the potential STARPAHC service
population were routinely compiled prior to project implementation, and hence before/after
health status and other measures such a utilization rates and accessibility factors were
available.
To be sure, the history of STARPAHC is not tantamount to the history of telemedicine in
the United States. Several telemedicine projects were started long before NASA's entry into
the field. Hence, there were simultaneous parallel developments both at NASA and in the
private sector, both stemming from the idea 'Of extending clinical capability through
telecommunications and non-M.D. providers. Bio-medical and physical scientists at NASA
were impressed with the analogy between providing medical care to astronauts in outer space
from an earth station and the provision of medical services to people in remote areas here on
earth. While these developments were taking place at NASA, the other earthbound research
and demonstration projects were seeking technologic answers to health care problems of
underserved populations in rural and ghetto areas as well as of confined persons in nursing
homes or penal institutions.
Many telemedicine projects begun in the early seventies were discontinued because they
were not self-sustaining. Some were hastily conceived, almost assuring their eventual demise.
In some instances this is not surprising since they were implemented without a clear defi nition
of mission, an identification of the specific niche they would occupy in the existing health care
system, or the unique contribution they would make to it. Moreover, the serious questions

13

,:.;.

dealing with the economic viability of this mode of practice-reflecting either effective
demand by providers and/or consumers or reliable funding source-were not addressed. At
the same time, few of these projects were designed as self-limiting experiments without
intention of continuation beyond the experimental stage. Of course, many of these pioneeri ng
projects have individual stories that pr.obably deserve to be told.
The experience of these early systems are significant in the history of this era in
telemedicine.1t may be instructive to analyze the underlying reasons for the failure of some of
them before reaching fruition. The concern is with the common denominator in their
shortcomings rather than with the idiosyncracies or the specific reasons that can be cited for
the failure of a given project. In so doing, the purpose is not to disparage the efforts that went
into the trials and experimentation of this era, but rather to identify the kinds of problems
usually encountered in the early stages of the application of a new technology that outpaces
the development of social organizations to deal with it. The shortcomings shared by these
projects reflect limitations in the state of the art as well as adequate planning. They can be
summarized as follows:
1. There were repeated and sometimes insurmountable technical failures of the
equipment, primarily in the ground surface relay stations. Satellite technology obviates this
problem today, transmitting more reliably and more economically;
2. Several projects suffered from inadequate system design, primarily improper consider
ation of the basic organizational structure of telemedicine as a delivery system with unique
capabilities, or use of technologic "gadgetry" without regard to the requisite organizational
structure needed for its application.
3. Another factor that was common to most projects was the incomplete or inadequate
involvement of one or more of the key actors - providers, developers, and/or users - in the
design of the system.
4. Finally, the issue of long run economic viability was not seriously addressed by many
of these projects. Few had intended to demonstrate cost-effectiveness although the
consequent decisions of the funding sources to discontinue sponsorship were based largely
on cost-effectiveness.
Exportable Lessons
..'~'

There are several exportable lessons that can be derived from STARPAHC. Perhaps the
most important ones deal with: (a.) community involvement, (b.) system design and
implementation, and (c.) evaluation. In addition, there are, of course, the specific technical
configurations and components that might be replicated elsewhere at cost effective levels.
For instance, it may be found that some ofthe "expensive" equipment can be eliminated from
the system configuration without significant diminution of its overall performance. In fact, the
!'11 ajor candidate for such reduction is the "real time" interactive television and its substitution
with slow scan. Other technical components may be substitutable with less costly compo
nents. But the downward trend in the cost of some of the equipment that also corresponds
with dramatic improvements in their technical performance suggests that such analysis may
not have long term validity. In other words, if the basic assumptions on which these arguments
are based continue to change, then no realistic plans can be made on past data. In effect,
calculations on future costs of various configurations of equipment will be of limited value as
long as the design and cost of equipment continue their current mixed trend. Eventually,
satellite technology and fiber"optics are bound to make interactive television ubiquitous like
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the telephone, and much of the arguments about bandwidth will become academic. The
questions that will probably remain valid are those that deal with the process necessary for the
successful implementation of such projects, not only in rural areas but in urban areas and in
countries as well. Telemedicine is already being considered by other countries who wish to
develop their own systems or to build communications linksbetween themselves and medical
centers in the United States. Finally, NASA learned a number of lessons in the design of health
care arrangements for its space shuttle, orbital laboratories. and interplanetary travel.
In brief. the basic exportable lessons from the STARPAHC project for earthbound
applications can best be presented as the process by which new large scale technologic
programs can be successfully introduced into the community. This process is predicted on
the assumption that the community and its needs come first and that whatever technology is
to be adopted or developed is sought only because of its capacity to serve those needs.
1. The starting point is the identification of the specific needs of the community to be
served. particularly those needs most amenable to satisfaction through technologic applica
tions.Thus, the first orderof business is to ascertain what it is thecommunity needs and what
aspects of its need can be addressed by technologic innovations. This involves a detailed
assessment of community needs, a comparative analysis of the merits of various configur
ations of technology and manpower. and a determination of the most appropri.ate set to fit
those needs.
2. The next step is to determine the nature of the organizational structure that is most
suitable for a successful implementation of that new technology. The primary concern of
private industry is to expand the technology and to press it to endless horizons because that is
where their payoff is. In its quest for expanding the technology and the excitement of creation
and invention, private industry and maybe government could become insensitive to the
human dimension. Whatis essential, therefore, isacleardetermination that technology could
be reasonably expanded to the limits of the social organization that will handle it, and that
social organization is slow in adapting to technologic changes.
3. The third stage involves the assessment of the specific environment and the cultural
constraints to which the project will be introduced. The community has to be involved in a
meaningful way in the design process if the acceptance of the project is to be assured. This
does not imply turning community representatives into amateur engineers or health care
specialists. But it does mean that people have to be fully informed of the specific nature of the
project. and they should be provided choices between the alternatives that might be available
to them.
4. Finally, the system configuration in both technical design and staffing arrangements
has to be planned in sufficient detail. As well. the evaluation plan, reflecting the objectives of
the project. has to be developed prior to the operation of the system. Establishment of
baseline data prior to operation can also enable valid assessment of project impact.
Conclusion

The STARPAHC project was developed in full view of and involvement by all its
participating organizations, inclUding the Papago people. At the outset. an exacting
clearance procedure for the dissemination of information about the project caused concern
on the part of some observers of possible excesses on the part of NASA. The aim of this report
is to document its evolution and the process of its development. Other pUblications have
resulted from the evaluation efforts underway, and they address the specific issues of the
efficacy, acceptance. and cost effectiveness of the system.
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The telemedicine field is passing through yet another critical period in its evolutionary
process. The findings to be reported by NASA and IHS about ST ARPAHC, as well as the other
telemedicine projects in other parts of the country, are likely to have profound influence on
the funding of similar undertakings, at least in the immediate future. This may be even more
true in the case of STARPAHC because of its size and sophistication. Results reported by
other telemedicine projects to date have been largely inconclusive, some suffering from
significant limitations in their research design such as inadequate experimental design, lack
of control over extraneous influences, insufficient duration for testing purposes, and lack of
meaningful hypotheses-as to render their findings for the most part irrelevant. One necessay
aspect of these evaluations th?t has been largely ignored in these efforts is the documentation
of the developmental process. It is hoped that this story will help fill this void.
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Chapter Two
GENESIS OF STARPAHC AT NASA

Introduction
The origin of the telemedicine concept at NASA can be traced to the concern during the late
'50s and early '60s about the potential ill effects of zero gravity and other space flight environment
hazards on man's health during space flight. At that time space travel was an untested concept, its
effects on man unknown, but assumed by some to be serious. Initially, NASA simulated outer
space effects in the laboratory wherein intensive pretesting and measurement of bodily
responses were conducted. Pioneer flights had animals on board, wjred to remote monitoring
equipment and carefully observed by scientists. These early experiments suggested that human
life would not be jeopardized under the conditions of zero gravity. Yet, despite these encouraging
results, NASA sought to achieve maximal assurance that no untoward fate be met by the
astronauts, and that, in an emergency, the astronauts could be quickly returned to earth. To this
end, NASA and industry teams representing medical and biological science as well as
engineering studied variousproblemsof man's behavior and life support requirements in isolated
and exotic environments. This spurred the development of the appropriate technology for the
continuous monitoring' of essential body functions and the capability for audio-video tele
communications, as well as efficient flight abortion and retrieval contingencies. In brief, the need
to keep close watch over the astronauts during the early stages of space flight led to the
development of telecommunications designs and technology aimed at establishing a link
between the traveling astronauts and, the physicians and other biomedical, behavioral and
physical scientists in the command station on earth.
Experience proved that much of the early concern was not totally warranted si nce the effects
of zero gravity were of limited short term consequence. Moreover, the space capsule proved to be
a reliable vehicle well-equipped with life-sustaining support systems. Hence, the continous
monitoring activities were subsequently reduced to monitoring only high activity or high stress
periods during flight.
Though not by plan and in a simplified version, the general telemedicine scenario was
essentially enacted during space flights. The basic scenario shows an astronaut in a space
capSUle, remotely monitored and recieving medical attention via telecommunications from the
physician at the command station on earth. A physician can observe the astronaut on the
television screen and can analyze the data on remote display equipment which shows vital signs
and other relevant information. Specialist consultations are madeas necessary. Medical advice or
direction can subsequently be relayed to the capsule so that appropriate action can be taken.
Moreover, medical supplies were carried on board, and the astronauts were trained to conduct
certain diagnostic tests. Drawing blood proved to be traumatic for some.
It was only a matter of time before the larger context of telemedicine was percieved. This
scenario proved to be equally applicable to a patient recieving medical attention from a physician
while both were earthbound, but remote from each other. Thus the utilization of interactive
telecomrnunicationstechnology aided by telemetry and computerized data systems added a new
dimension to the delivery of health services, extending the capability of the physician beyond the
geographic or physical bounds determined by "co-presence". The physician would have direct
access to crucial' information about the spatially remote patient" including the ability to ask
questions, Visually observe abnormalities, and request specific symptoms of problems encoun
tered. Indeed, it became obvious that, through this medium, the~physician could obtain all the
necessary information about the patient except tactile knowledg~, and even this could be derived
secondhand from the patient or lesser trained health professional.
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This was the beginning of telemedicine at NASA. Its feasibility for a one-to-one relationship
was demonstrated. Le., direct access between patient and provider was possible via tele
communications without compromising the well-being of the patient. Although this was a crucial
stage in the evolution of the concept, it proved only its feasibility, that it could be done, not that it
was a viable system for health service delivery. Further, this may be all that could have been
reasonable to expect since NASA's primary mission was space exploration, not the development
of health care systems on earth. In addition, during the earlier short term flights, critical conditions
could be resolved by bringing the astronauts back to .earth for a complete treatment, thus
lessening the need for sophisticated telemedicine capabilities.
As soon as NA"SA embark~d on developing plans for the Space Station and long duration
interplanetary travel, it focused attention on the health needs of space travelers, since it would
not be feasible to bring astronauts or other spaceship occupants back for either emergency or
routine care. Thus, there was a need to develop comprehensive remote care systems to provide
both preventive and curative services. No longer could the focus of a telemedicine system be
solely upon the intensive care model of continuous monitoring as predominated in the early
stages of flight. It was futher realized that it would not be possible to place physicians on board
every flight or to fully equip each space vehicle with elaborate medical equipment.
If the missions were to be successfully accomplished. the design of such systems had to be
predicted on the following assumptions:
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1. A variety of health needs may be encountered during long duration flights, and it is not
always feasible to bring the travelers back under those conditions.
2. Although it may be possible to place physicians on such flights, there may be a r:1eed for
conSUltations with others, particularly specialists.
3. The process of care must be defined in a specific and precise manner so that a non-M.D.
provider with limited medical training could perform most of the anticipated medical services
under the supervision of the remote physician. This would require the development of explicit
clinical protocols which specify operational procedures in detail, inclUding the symptoms that call
for the immediate attention of the physician as well as the specific conditions under which
consultation with the physician will be either required, advisable or not required.
A program designed to meet the need for laboratory measurement capability of human
behavior and physiologic relations in space was the Integrated Medical and Behavioral
Laboratories and Measurement Systems (IMBLMS), a major landmark development at NASA.
The equipment could also be used for clinical purposes if the need arose; a beginning of
telemedical delivery capabilities. Private industry was involved in several aspects of this program,
LMSC and General Electric having significant roles. However, NASA's high hopes for this
program were thwarted when the funding for the Space Station was halted by the Congress of the
United States. Hence, it seemed that IMBLMS was doomed after considerable effort had gone
into its design and d~velo'pment. In point of fact, because of its size and complexity, the feasibility
studies and design work was divided into four phases (A, B, C, & D). The first two phases (A & B)
had already been completed prior to the congressional action to cut the funding of the parent
space station.
The opportunity to utilize some of the technology and designs that were developed for
IMBLMS arose in 1971, when NASA, along with other federal agencies, was requested by the
President's Domestic Council to make recommendations concerning the solution of the most
- pressi.ng national problems. NASA's scientists arid engineers decided to concentrate their efforts
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in the area of high technology and system design, a logical response in view of the major thrusts
of their achievements. NASA addressed two recognized national problems, health care and
urban housing, since these were two areas in which NASA felt they had especially appropriate
expertise and sophisticated technology. Following is a brief review of NASA's answer to critical
problems of health care delivery; equity of access, quality and cost.
~.
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Response to National Need

NASA's interpretation of its challenge in the health care area revolved around the following
four parameters:
1. equity in access (from the point of view of the recipients of care)
2. balance of supply and demand (in terms of skilled medical manpower)
3. emphasis on efficiency: (for the system as a whole)
health maintenance
cost consciousness
4. building on the strength of existing systems.
Given these considerations, NASA undertook a study to determine the manner in which
applications of its technological and managerial skills could address the problem. It soon became
obvious to NASA scientists and engineers that the natural choice would be the "provision of
access to health care for those people located in areas where health care is not available." The
rationale for the focus on access problems was based on the following considerations: (a.) the
unique capabilities of NASA in terms of its experience in providing care to persons in space
flights; (b.) the fact that such a problem is amenable to systems analysis. an expertise well
developed at NASA; and (c.) all technologies that are required for its successful implemetation
-system management and engineering telecommunications, and information processing 
were ones in which NASA excels. Thus, NASA chose to do for earthbound applications what it
had learned to do best from its space program. However, it also intended to use this opportunity
to gain practical experience from test projects to be conducted on earth. It sought to verify the
conceptual designs developed to provide health care to space stations.
NASA's scientists assumed that a concerted national effort to increase the supply of
physicians and to achieve a more equitable distribution of resources would require a minimum of
20 years to reach a balance between supply and demand. Their basic premise was that the supply
approach, Le., producing more physicians and placing them in underserved areas, would be of no
immediate value.to the American people since it would leave many segments of society without
adequate medical care for a long time. In addition, the quality of health care was recognized as not
uniform, some people receiving high quality care and others not.
NASA's study stressed that the following conditions had to be met if the problem of access
to care was to be solved: (a.) patients must be provided accessible points of entry into the health
system, Le., facliities near their homeplace; (b.) as the patients enter the system, they should be
sorted and routed according to their medical need, Le., some of them will be cared for at the entry
point by non-M.D. providers and others with more serious medical need may be referred to
specialists, either physically or through teleconsultations; (c.) the expertise of non-M.D.
providers has to be extended to care for routine problems in such a way that does not jeopardize
the well being of the patient; (d.) to be cost-effective, and to make the most efficient use of the
physician's high level of training and skills, some of the functions normally performed by the
physician have to be delegated to non-M.D. providers; (e.) medical emergencies should be
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disposed of adequately under all conditions; (f.) and finally, the patient's confidence in the
system must be assured, i.e., rapport between the physician and the patient should be
maintained at all times.
While developing its plan to meet the conditions stated above, NASA adopted certain
guidelines that were eventually reflected in the design of its study. The guidelines stipulated
maximum use of existing capabilities, an emphasis on flexibility, expandability, and adaptability,
as well as the employment of the concept of Health Maintenance Organizations (HMOs). Because
o.t its primary space mission, NASA perceived its proper role tobe limited to the design, initiation,
and some aspects of evaluation on the assumption that, in the long run, DHEW would take over
any or all aspects proven efficacious in its designs for wider implementation.
These guidelines, in addition 'to the conditions to be met. were translated into the following
operational objectives for its plan: To extent possible the plan would use:
1. existing medical establishments in a variety of functions, to assure their support and
participation;
2. non-M.D. providers in clinic capabilities under supervision of physicians;
3. communications technology to provide various forms of consultations, supervision of
non-M.D. providers, direct attention of physician, and to establish rapport between
physician and patient;
4. appropriate combinations of fixed and mobile satellite clinics to meet varying community
needs; and
5. information processing and automation technology.
At this point, IMBLMS technology and concepts were addressed to applications of health
care delivery. This was the Area Health Service Field Unit (AHSFU). Its basic configuration
comprised a full service comprehensive telemedicine system with the flexibility to stand alone or
become part of a larger network. The AHSFU concept had four essential components: the Local
Health Service Center (LHSC) corresponding to a fixed-site satellite clinic; the Mobile Health
Service Facility (MHSF) corresponding to a satellite mobile clinic; Health Services Transport
Equipment (HSTE) including a roving dispensary ambulance, a regular ambulance and portable
health services equipment; and finally, the system was coordinated and controlled by the Health
Services Support Control Center (SeC). It was conceived that one AHSFU could serve any
given size community, whether or not a medical center or a hospital was available in its area.
Typically, the referral center was outside the AHSFU configuration, thereby enabling several
AHSFU's to utilize the same referral center-such as in a regional program.
Briefly, the AHSFU concept constitutes a multi-site delivery system with support facilities to
handle emergency problems and a centralized referral center. Patient entry to the AHSFU can be
made at one of two points: the satellite LHSC or the mobile clinic MHSF, both staffed by non-M.D.
providers. These entry points can vary in size and mobility, but all are equipped to provide primary
and follow-up care, to make referrals, and to arrange for transportation, if needed. Their staff will
acquire medical histories, conduct physical examinations and health screening examinations, as
well as provide preventive services.
NASA suggested joining with DHEW in a program definition study to identify a suitable
location for a demonstration and test site, since DHEW would decide what, if any, parts of the
proposed deSign would be appropriate for implementation in other areas. The AHSFU concept
had built-in flexibility in orderthat it could be used in a variety of settings with different manpower
and technical configurations. Thus, if seen fit, the whole nation could be linked by a national
network.
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As might be expected, NASA's sophistication in communications and systems design is
vividly revealed in its plan. It provided detailed plans of its communications system requirements
to the President's Domestic Council, at the same time falling short on the organizational
requirements of its proposed system, The specific definition of the role to be performed by each
level in the system, the clinical appropriateness and limitation of each component in the system,
and the nature of the organizational structure that was necessary to make the system work were
not emphasized in its study. There was in the study the implicit assumption that, if the
communications requirements were adequately designed and implemented, the system would
function effectively. However, it should be pointed out that NASA attended to the organizational
requirements in its subsequent plans when the request for proposal was issued in January of
1972, inviting private industrY to design and conduct a test project. Moreover, a rather prominent
role was envisaged for DHEW to ensure the continuance of the project beyond the test stage and
the distribution of this concept to other parts of the country where it may be deemed desirableor
necessary.
Yet, despite the emphasis on the universality of the AHSFU concept-embodied in its design
to have flexibility, expandability, and adaptability-and the view toward a national network of
AHSFU's, NASA focused its design to rural areas suffering from lack of access to quality care, It
can be appreciated that NASA was searching for a strong rationale to demostrate the immediate
utility of its concept, and that was convincingly achieved by designing a system to help rural area
residents without adequate medical care. Less attention was paid to the potential ubiquity of the
technology and the design of systems to help not only the urban poor but also the entire medical
care system. Presumably, these areas could be more fully investigated after successful
demonstration in a rural area. These issues will be discussed in the last chapter.

The Involvement of Private Industry

As part of its follow-up to the President's Domestic Council's request, and in order to apply
the IMBLMS technology. NASA's management decided to go ahead with the next logical step:
namely, the selection of a contractor to design, develop and operationally verify an AHSFU test
unit. The end product was defined as an AHSFU test unit that would be designed, assembled and
operationally tested, taking into account the operational guidelines contained in NASA's
recommendations to the President's Domestic Council. But the actual selection of the specific
test site was regarded as the government's responsibility, and a joint NASA-DHEW site selection
board was developed, as is described below.
Three companies responded to the RFP issued in January of 1972-LMSC, GE and IBM
LMSC and GE with IBM as a sub-contractor had been NASA contractors on IMBLMS. All
proposals were reviewed by NASA's Source Evaluation Board which stressed four criteria for its
choice of contractor:
1. Mission suitability, translated into three specific requirements ranked in descending
importance:
- understanding of requirements (the basic concept, technical requirements, etc.)
- key personnel (indiVidual qualifications)
- corporate or company qualifications (track record)
2. Cost factors
3. Other factors (e.g., safety, reliability, quality assurance)
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The choice of LMSC was not surprising, especially in view of their earlier work on IMBLMS,
as previously mentioned. However, the budget was small by LMSC standards: presumably their
interest was in the potential for a larger market for these systems. The basis of the contract was
"cost plus fixed fee"-the fee was set at $312,497 and the total bUdget was originally $4,942,079.
The budget was substantially reduced during the site selection phase of the project as a result of a
NASA budget realignment.
Request for Proposal (RFP). There are several details in the procurement process that attract
attention, particularly the RFP that was issued by NASA to prospective contractors. While
conforming to standard government procurement regUlations, it is a classic statement - though
perhaps one commonplace t<? NASA - of a comprehensive systems approach, inclUding a
precise statement of objectives; procedural requirements, systems requirements, design specifi
cations. prog ram management, and expected end results for each of these components. The RFP
specified that NASA wanted to develop a remote health services capability for its future long
duration space flights, and that this would include emergency, primary and preventive services.
As well, the specific role of telecommunications was expected to provide control of the system,
minimize the need for travel and to educate the participants in the system. Computer
management techniques were to be developed for the computer-based data system, including
both hardware and software, in order to implement a computerized uniform medical records
system.
The RFP expected the applicant organization to follow NASA's design concept in planninga
system in which specially trained non-M.D. providers and advanced communications, data
management, and medical instrumentation techniques would be integrated to provide health
services to a population with demonstrable access needs. One test of the efficiency of the system
would be the ability of the physician to effectively supervise the work of several non-M.D.
providers.
The demands on the contractor included a special task of conducting an analysis of the
leading candidate test sites. In addition, the contractor was expected to produce specific plans for
the design of the entire project, acceptance testing, training and operational readiness
certification.
The technical requirements that had to be addressed by the prospective contractors were
detailed under eight major components:
1. Program definition and system design
2. System assembly, testing and operations
3. Cost effectiveness
4. Organization requirements
5. Support reqUirements
6. Safety
7. Reliability
8. Quality assurance
The first two components were discussed in great detail, inclUding a statement of objectives,
identification of system requirements, design specifications, actual design, specific plans and
costs and end results.
The basic objective of the requirement for (1.) program definition and system design, was to
provide a complete definition of an AHSFU project and its costs. Such definition had to include
complete plans, designs and cost. In addition, the contractor was expected to conduct an analysis
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of the leading candidate test sites for the AHSFU project and provide results of their trade-off
studies. It was further stipulated that the contractor "shall utilize for the operational site
exclusively, the information described in 'A Remote Health Services, Research, Demonstration
and Evaluation Project: which the State of New Mexico Health and Social Services Department
completed under contract HSM-11 0-69-243 with DHEW. NASA was involved in this study to a
minor degree. However, NASA also indicated that its own criteria were to supersede in case of
conflicts between its own requirements and those of the New Mexico proposal.
The mention of the New Mexico report in NASA'S RFP was significant since the New Mexico
site was later a serious contender to be the test site.
The end results expected f.or the Part 1, program definition and system design were as
follows:
a. Program definition report.
b. Requkement specifications: functional, operational, design.
c. Site evaluation technical analysis report with recommendations and cost analysis.
d. Complete system design specifications.
e. Complete system design.
f. All necessary plans to complete the project.
g. Complete cost breakdown.
h. Final report, completely documenting all items above and a final presentation.
The objective of Part 2, system assembly, testing and operations, were focused on the
production of the system itself, namely, to fabricate, assemble, and install at the test site an
acceptance test system to operationally verify requirements. Part 3 included efforts to operate the
system for a two year period and evaluate and analyze data for feedback into future flight program
plans.
The evaluation plan that NASA had envisaged consisted of two distinct parts. The first
pertained to the engineering testing and technical performance of the equipment. with emphasis
on safety, reliability, and quality assurance. The second part dealt with the impact of the system
on health care delivery, our primary concern here. The plan indicated that the effectiveness of
AHSFU in actual operation in a community sould be analyzed in terms of its clinical performance,
Le., its success in diagnostic and therapeutic procedLires,.as well as its community impact-its
ability to effect changes in utilization of services and the health status .of the population served by
the system by improving accessibility in remote areas. It was further stipulated.that, "Information
should be collected to assess the adequacy-of scheduling of patient clinic visits and the adequacy
of routing and use of mobile dispensaries."
Criteria for evaluation*, based on the performance of the specific components of the system
(subsystem performance) were also given. These are presented in the chart on the following
page.

*Medical care delivery evaluation is discussed in Chapter 5.
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Criteria for Technical Evaluation

SUbsystem
Instruments
Signal Conditioners
Communications
Displays
Computer Systems
Facilities Systems
Mobile Equipment

Reliability

& Availability

X

Replacement
Rate

Accuracy
(Quality)

Maintainability

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X

The end products of parts 1, 2 and 3 were identified as follows:
1. Completion of plans, software, specifications, drawings, and other documentation.
2. Assembly of AHSFU.
3. Acceptance testing of AHSFU.
4. Preparation and conduct of training and related activities.
5. Operations, training, and maintenance manuals.
6. Operational plans and procedures.
7. Installation and checkout of system at site.
8. Participation in and support of operation testing.
9. Evaluation and analysis of data and upgrading of plans, procedures, facilities, equipment,
training, etc.
10. Upgrading program definition plans, designs, costs.
Perhaps the most reasonable interpretation of NASA's approach. at least in this instance, is
that it develops and manages programs using systems management and systems engineering
approaches engaging private contractors to develop and to build systems to its direction and
specifications as appropriate.
The role of the contractor was defined in considerable detail by NASA. In response to NASA's
RFP. the contractor had to assure complete understanding of its specifications. Indeed, NASA
used this as a criterion for selection, namely, that the contractor had to demonstrate full
understanding of its concept and the specific requirements for its implementation. The NASA
administrator was satisf!ed that LMSC met not only that requirement but also had a demonstrated
capability to complete the task, particularly in terms of its program management. Neither GE nor
IBM Were selected for additional work on this project.
The Site Selection Process

While it may be appreciated that local communities might perceive economic or service
benefits to their locality from the coming of a lame project like STARPAHC, and therefore would
try to present themselves in a favorable image to attract the project, this is not our concern here.
Of interest. however, are the various scientific and operational ramifications that impinge on
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choice of site. First, there is a basic issue of the nature of the sampling and/or representation of the
community. The more a specific sHe deviates from a "typical" community - i.e., the more
unrepresentative it is - the less generalization can be made from it to other, presumably
dissimilar, communities. This assumes, of course, that the characteristics of the community are
related to the particulars of the evaluation design, such that they affect the outcome of the study or
analysis. On the other hand, operational requirements intended as safeguards to ensure the
successful completion of the project would call for certain untypical community characteristics,
in this case, remote, underserved, receptive. but with a rich data base. Added to this was NASA's
dual set of objectives: the space program and ground-based health care delivery, together with a
supplemental requirement that the project be continued beyond the expiration of the testing and
demonstration period. That. is to say, the question of representation was not crucial for NASA. A
set of specific objectives pertaining to its space program were crucial, but none of them truly
reflect any site-specific differences. As well, a specific set of objectives pertaining to ground
based delivery systems could well be served in any site in which there were appreciable distances
between patients and providers. The supplemental requirements of community acceptance, of
having a data base, and having a high probability of continuation tended to lead further to the
selection of what many would consider an unrepresentative site.
Therefore, it can be seen that the operational objectives might have been well-served by the
choice of the Papago Reservation. Moreover, those scientific objectives that are not site-specific
could have been equally served by this or any other site. Nonetheless, the issue of representa
tiveness in the sense of this discussion was not seriously addressed.
These events leading to the site selection constituted significant aspects of the history of
STARPAHC, and the preparations that were made for the selection were quite extensive. Indeed,
an elaborate selection process was undertaken involving work by private companies. LMSC and
Boeing, and two federal agencies, NASA and DHEW. Both LMSC and Boeing were involved in
separate agreements to gather data and develop methods to assist in reviews of potential sites.
LMSC was involved in site selection analysis, while Boeing's preliminary investigations were
completed prior to site selection activities. The involvement of DHEW was intended to launch the
development of a joint effort in which each agency could contribute substantially on the basis of
its expertise and mission. These various roles should become clearer as the rest of the story
unfolds.

The Selection Board. The site selection activities were performed by two different groups.
The contractor of NASA (LMSC) presented detailed analyses of data and possible methods to
apply to the selection process. The decision-making body was a joint NASA/DHEW site selection
board. This bo.ard was supported by a joint working committee for site selection.
The first step was the convening of a committee to establish the necessary site criteria. To this
end, a joint DHEW/NASA IMBLMS Site Selection Board (SSB) was chosen in June, 1972. The
SSB membership included the following: from DHEW, - the Administrator of the Health Services
and Mental Health Administration (HSMHA Chairman), Associate Deputy Administrator for
Development, HSMHA. and from NASA - Headquarters, Director of Life Sciences and the
Director of Life Sciences, Johnson Space Center.
The choice of other DHEW officials emphasizes a definite role for DHEW in research and
evaluation, as well as the continuation of the project beyond the demonstration stage. Indeed,
these were plans contemplated by NASA at that time.
A site selection work committee was appointed to facilitate the work of the Site Selection
Board in reaching a final decision on the site. The composition of this committee was equally
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divided between NASA and DHEW personnel knowledgeable in the telemedicine area. The
committee developed an outline and narrative description of the IMBLMS/AHSFU site selection
criteria in September of 1972, and a press release was issued in November of the same year. It
stated that the Site Selection Board would evaluate community applications received by
December 4. 1972, and that a final decision would be forthcoming during February of 1973. The
actual development of medical and systems evaluation criteria and weighting factors was to be
completed during a five and one-half week period beginning the week of November 13, 1972. The
negotiations of the AHSFU contract for the selected site were to be conducted during May and
June of 1973.
As described in the initial working statement of the site selection work committee, the
primary consideration was to be given to system constraints, the cost of the system at the selected
site as compared to other possible locations, the interrelationships of the social and behavioral
characteristics of the community with the system, and the capacity of the community to provide
the needed medical support.
System Constraints. It was suggested that the site be located in an area of moderate
environmental conditions, Le.• with no extremes of temperature, humidity, and topography that
might interfere with the IMBLMS/AHSFU system operation-particularly signal transmission.
Adequate roads were necessary to accommodate heavy mobile health units and to minimize the
need for special transportation vehicles. Road constraints and adequate utilities were stressed
also to avoid the necessity of "major ruggedizing of equipment."
Characteristics of the Community. The initial consideration of suitable community charac
teristics included a guarantee of acceptance of the AHSFU project by local professional health
providers and consumers. Particularly important was the definition of the legal status of non-MD.
providers to staff the satellite clinics under the supervision of physically distant physicians in the
applicant area. The community was also to provide a pool of labor from which those trained as
medical and technical personnel would be able to operate the system after initial training. In order
to obtain adequate data on all fields of medicine necessary to evaluate the remote system, the
community had to have no less than 10,000 persons. The community also had to manifest a need
for augmented health services and a population adequate to provide mobile clinics with a
minimum of 20 patients per day and a local health services center (or satellite clinic) with a
minimum' of 40 patients per day. Finally, the community was to possess no "geopolitical
problems," and the AHSFU project was to be compatible with any program of local or regional
comprehensive health planning agency or other existing health planning bodies. This project was
not intended to alter the medical status quo in the community.
Medical Considerations. In addition to the characteristics of the community, it was further
indicated that there had to be a hospital with a full range of services and a 24-hour emergency
operation to serve as a referral center; that medical personnel wou!d be available for rotation
between the medical center and the outlying units; and that a data base was available utilizing
uniform medical records and also providing for confidentiality of information.
The Boeing Study. As mentioned earlier, a special contract was awarded by NASA to Boeing
for the purpose of conducting an exhaustive analysis of candidate sites covering the whole
country. Boeing completed its final report in three volumes prior to formal initiation of the site
selection activities. In that report, Boeing reviewed data published by the AMA in 1970 concerning
the physician distribution in the United States. and on the basis of the criteria (detailed below)
found no outstanding candidate sites. However, the Papago Reservation received honorable
mention as a potential candidate site.
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The Boeing report did not prove to obviate the function of the site selection work committee
because its analysis did not produce a sure winner. However, there were significant considerations
that were made explicit, and the following is a very brief review of some highlights of this report.
The important aspect of this report was the presentation of a detailed and explicit procedure for
site selection, complete with criteria, weighting procedures, decision factors and a wealth of
detailed data about candidate sites.
In this report there were five groups of factors:
1. Geographic Factors relating primarily to the suitability for IMBLMS operation
with minimal disruption.
2. Desired Population Characteristics are<lescri bed that would assure participation
and provide for an adequate patient load and spectrum to assure adequate system
evaluation data.
3. Criteria relating to Existing Health Facilities include the desired distribution or
fixed-feature space of medical opportunities and facilities suitable for IMBLMS. It
seems that acceptance criteria here are based upon arbitrary distance values believed
to encourage participation or reflect adequate availability.
4. A fourth set of factors, Area Facility Thoughts, lists desired industrial and
agricultural percentages, the required utilities, and the desired educational and
recreational facilities.
5. ft. final set of criteria is comprised of Social Features which include selected
sociodemographic characteristics such as family size, languages spoken, mores and
folkways, type of society, and "tribal" or community attitude" toward IMBLMS.
A screening of counties with populations of over 5000 was conducted based upon medical
care need criteria, namely, medically underserved areas. An initial screen determined that there
were only 14 counties distributed over 7 states without a resident physician. Of these 14 original
counties,9 were eliminated by applying a criterion of being within 150 miles of a state supported
medical school (with 24-hour emergency capability). Only one county (Clark County, South
Dakota) survived through a third screening. It was acceptable only on the basis of measure of
nearness to any health service or nearby medical facility. Based upon these screening criteria, it
was concluded that there was not a single county of outstanding medical care need and that
medical services were available within 50 miles or less to all counties of over 5000 population,
similar to the conclusion earlier arrived at in the AMA report.
Also included in this Boeing report to NASA were site analyses of four potential Indian sites
inclUding Alaska, the Navajo Reservation Area, the Pueblo Indians in New Mexico, and finally, the
Papago Reservation in Arizona. These reservations were included at the suggestion of NASA;
data about them were not included in the AMA report.
The Alaska and New Mexico site analyses concluded that there were too many problems
particularly related to environment-to enable a satisfactory IMBLMS evaluation. The Navajo
Reservation Area, however, was initially labeled a good opportunity_ It was SUbsequently
discarded, however, due primarily to the discontiguities of the Indian population there and the low
popUlation density. In a comparison of potential Indian sites, the Papago Reservation was
concluded to be the most suitable Indian site for the AHFSU project. This was subsequently
verified in competition with cost configurations of eight similar systems from other parts of the
country (non-Indian sites).
"The acceptance criterion for community norms was characterized as desirous of Western
medical care."
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The simple summary statement of the report is particularly significant:
"The similar systems identified do not afford IMBLMS the overall test site capability of the
Papago Reservation.
HEW/NASA acceptance of solution.
Must resolve socioeconomic and legal aspects of IMBLMS operation.
Coordination of local and state governments.
Resolve working agreements."
This material was used by the site selection work committee (joint DHEW & NASA). However,
the work committee added significantly to the data and criteria in discharging their responsibilities
to the Site Selection Board. There will be a separate discussion of the special qualifications of the
Papago Reservation in the next chapter.

i

1.

Summary and Conclusions
It has been seen that the concept of telemedicine has some of its roots in NASA's space
program, and some of its basic technology had been developed by NASA's engineers and
scientists. It has also been seen how NASA's early concern with the ill effects of zero graVity
dissipated with safe experience, and how it was replaced with a more serious concern with the
development of comprehensive systems for health care delivery for future spacecraft and
interplanetary travel as embodied in IMBLMS. While the Congress did not provide funding for the
Space Station Program, the President's Domestic Council requested federal agencies to provide
specific recommendation for solutions to the nation's most pressing problems. NASA's response
addressed housing and medical care problems, and for the latter focused on accessibility,
namely, the shortage of medical manpower in remote areas.
In its report to the Domestic Council, NASA designed a modular health care network that
relied heavily on systems management, telecommunications, telemetry and computers, and
utilized non-M.D. providers. The basic unit in the network was the Area Health Service Field Unit
(AHSFU) - a complete telemedicine system configuration. This unit was designed to provide
expandability and flexibility in size and configuration, as well as universality in coverage. That is,
the unit(a modUle) could be applied in one community as a single system or be linked to other
systems into a larger network. These networks would be extended to cover a region in the United
States, and the regions in turn could be linked to form a national network. NASA conceived of its
role as a partner with DHEW, but only in the design and initiations of these systems, and it
assumed that it was DHEW's role to operate these systems and to evaluate their medical efficacy
and impact on health care delivery.

NASA kept its sight on its primary space mission, but sought to develop a demonstration test
project that could serve two sets of purposes, one related to its space program and the other to
earthbound applications, hence the STARPAHC project.
A site selection board was launched representing DHEW and NASA. After the Papago
Reservation was designated as the site, AHSFU was changed to STARPAHC, reflecting an
emphasis on the positive role of the Papago advanced health care system.
The site selection process, though raising questions about the appropriateness of a unique
community setting for generalization purposes, tends to illustrate incompatibility of some of the
goals as perceived by NASA and DHEW. Once the socio-legallogistics - including community
acceptance and the legality of clinical work by non-M.D. providers - were met, NASA's
objectives in operational testing and evaluation and development of protocols and role config
urations could be accomplished irrespective of the setting. However, the applicability of the
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experiment to other areas is the primary concern of DHEW, and the choice of site may determine
the generalizability of the findings to be derived from the experiment. Indeed, NASA's interests
could be best served by the choice of a unique sparsely populated environment in which access to
medical service is a serious problem, the closest analogy to conditions in outer space. But if this
problem is unique to the Papago Reservation, then the solutions proven efficacious there may not
be applicable elsewhere.
In the following chapter, the role of the Indian Health Service in general and its specific
contributions to STARPAHC will be discussed.
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Chapter Three
THE INDIAN HEALTH SERVICE
Introduction
Serving as a vital link between NASA and the Papago Tribe was the Office of Research and
Development (ORO) of the Indian Health Service (IHS). The staff of the ORO were not only
instrumental in securing the STARPAHC project for the reservation, but they also played a
crucial r.ole in the design and implementation of the {Jroject.In addition, they assumed a strong
advocacy role with regards to the Papago interests in the design process. It is clear that without
the involvement of ORO, STARPAHC may flot have come to the Papago, and without ORO
participation, much of the project configuration and policies would not have been the same.
The Papago proposal to the Site Selection Board was prepared by the ORO at the direction of
the Papago Executive Health Staff and submitted as a joint effort of ORO and the Papago.
Having cooperated on a variety of other programs, the two groups have general respect for
each other and were familiar in handling issues and projects involving Papago community
needs. It is quite apparent that an excellent working relationship was established between the
ORO and the Papago on the basis of mutual respect. shared responsibility, and division of labor
evidenced throughout this project. This relationship proved most valuable in facilitating the
introduction of STARPAHC into reservation life and its effective acceptance by the people.
The development of the working relationship between the Papago and ORO will be traced
here through the evolution of the Indian Health Service and the activities of ORO. A history of
the Indian Health Service of course, would be incomplete without a brief look at the general
condition of American Indians.
The American Indian
Because of the unique position of American Indians in our society, their status is often
misunderstood. While they are legally recognized as ful/-fledged citizens of the United States,
with privileges, rights and responsibilities equal to all other citizens, they also have a "special"
status. The federal government has maintained a unique trustee role toward these Native
Americans on the basis of treaties that were concluded with various tribes and the reservation
status of many Indians. Perhaps for reasons inherent in their sociological and ecological
structure, being of diverse cultures and geographically scattered, they, for many years, were not
able to assert themselves as a united front in their dealings with the federal government.
Although their numbers are not exactly known, it is estimated that there are less than one
million Native Americans-those who d~c1are themselves Indians and are similarly accepted
by peers. About half of this number live on reservations in various parts of the country and the
other half are scattered without recog nizable concentrations. Cu Iturally. Ind ians have typically
identified themselves as member of tribes or nations, quite distinct from each other, haVing
different belief systems and leading differ~nt styles of life. But, irrespective of cultural diversity,
they have consistently shared a reverent view of the natural environment and sought to live in
harmony with nature. Belatedly, this view was adopted by ecologically conscious groups after
it was recognized that we may have gone too far in devastating the environment in which we
have to live.
The areas many Indians call their home usually constitute only a portion of their ancestral
land. Thus, the wide expanses of land that used to contain wild game and provide for other
sources of food have been severely reduced, much of the wild game disappearing. The critical
problem here is that the style of life that was sustained in the ancestral land is no longer
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possible in the confines of the reservation. Many Indian homes lack refrigeration and
reservations often lack efficient transportation. Therefore, the food available in many of the
general stores on many reservations consist largely of non-perishable starch products.
Sanitation and housing are often sub-standard. Some of the most crucial health problems are,
therefore, more amenable to educational and environmental health programs than to an
increase in the use of personal health services. Indeed, what continues to be needed is a
general upgrading of the standard of living and provision of some of the modern amenities such
as efficient communications and transportation systems. adequate housing and nutrition and,
perhaps most important, viable and productive economic systems.
Historically abused and neglected by the federal and state governments, the difficulty of
solving these complex problems is compounded by the fact that Indians have not yet achieved
a coalesced political power base because of their geographic dispersion, their limited
numbers, and their cultural variations. Lacking in political clout and organization, Indians
retain the uneviable position of an often overlooked minority.
The history of federal Indian policy is replete with inconsistency, ranging from genocide
and incarceration to overprotective paternalism to forced termination of reservation life. For
example. while in the thirties a trend toward supporting tribal cultures and traditions started.
predominant federal policy during the 40's and early 50's called for the integration of American
Indians into "mainstream American life" as a way of reaching a permanent solution to all their
problems. In principle, it was assumed that the best solution for the problems of a unique
minority in American society was to change its minority status. to blend it into the rest of
society. This was to be achieved by de-emphasizing reservation status and consequently
Indian identity, resettling Indians in urban areas so that they became indistinguishable as a
group and, it was hoped, achieve full integration into American life with all its privileges. In as
much as the Bureau of Indian Affairs (BIA) was responsible for implementing federal· policy at
the time, it tended to reflect this philosophy in its activities and programs. However, this policy
was resisted by many Indian groups who wanted to maintain their cultural identity and sa w the
reservation status as the only environment in which this could be perpetuated. They
tenaciously held onto their traditions and thus opposed many of the BIA activities directed
toward their elimination.
Significant problems arose with the attempted homogenization of Indians into urban life.
Many of the Indians who went to the cities looking for employment opportunities and
improvement in life were dismayed with discrimination, urban squalor. and crowded living
conditions, and soon returned to the reservation only to reencounter the problems of poverty
that drove them away in the first place. Housing and employment proved difficult to obtain in
the cities, and yet many Indians had to repeat the cycle of migration more than once-moving to
the city, getting nostalgic for the reservation, returning to find only more disappointment. and
back to the city to face problems of housing and employment.
Perhaps as a result of recognizing its failure, the federal government began to change its
Indian policy during the 50's, and it was during thisperlod thatthe IHS was organized. Thus, the
IHS assumed responsibility for the health of the Indian people after a history of disappoint
ments on the part of Indians in dealing with federal agencies. It should be added here that
several national organizations inclUding the American Medical Association arid the State
Health Officers Association lobbied in favor of moving health out of the jurisdiction of the BIA.
They emphasized that health matters would not receive proper attention at the BIA because
they had to complete all the other programs such as roads, housing and education.
A policy of self-determination for Indians was declared by the President's 1970 Message to
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the Congress, but it was not enacted into law until 1976 as the Indian Self-Determination Act of
1976.
The new policy acquired sanction and vitality with the enactment of this act and with the
Health Care Improvement Act of 1976. Provisions were made in the latter to (a.) increase Indian
professional health manpower; (b.) eliminate the backlog of unmet health service needs; (c.)
construct and renovate health service and sanitary facilities; (d.) provide Medicaid & Medicare
reimbursement for the Indian Health Service; (e.) increase accessibility to medical care
facilities for Indians in urban areas; and (f.) provide for a study to determine the extent of need
and feasibility of establishing a school of medicine to train Indians.

The Indian Health Service
It is fair to assert that prior to the organization of the IHS, there was no comprehensive
health policy for Indians, and whatever health programs were available to them were geared to
deal with categorical problems. Moreover, governmental programs typically ignored the
cultural identity of Indians and the variations between the tribes. Thus, Indian health service
remained largely fragmented and inadequate, without a serious concern of integration into
Indian culture. Nonetheless, even prior to the establishment of IHS, historically there had been
some notable efforts by the federal government to address some of these problems in a
comprehensive fashion through various commissions that looked into the situation and made
policy recommendations. One example of a positive policy was the passage of the Synder Act
in 1921 which provided for health services for all Indians. As it turned out, the Act was
interpreted within constraints of limited budgeting, and it was never totally implemented to
cover all Indians, regardless of residence in or out of reservations.
The Indian Health Service was established on July', '955, when the U.S. Public Health
Service of the Department of Health, Education and Welfare acquired from the Bureau of
Indian Affairs (BIA) of the Department of the Interior the responsibility for meeting the health
needs of American Indians and Alaskan Natives. Even though relinquishing the responsibility
for health matters, the BIA retained much of the responsibility for other aspects of Indian policy
at the national level. The role of the BIA had traditionally been viewed by many Indian groups
with some apprehension, and the BIA was sometimes referred to in uncomplimentary terms.
For example, BIA was suggested to be an acronym for "Bossing Indians Around"; other, less
flattering reference also existed. A major source of dissatisfaction with the BIA was the lack of
genuine Indian involvement in its policy decisions.
From its inception, IHS embarked on an ambitious mission to rectify and alleviate the
health problems of American Indians and Alaskan Natives who had not only been underserved
but who had also been imposed upon with treatment modalities that were alien to their culture.
The responsibility of the IHS was to plan and implement a total health program for these
people. To accomplish its objectives, IHS activated a broad range of programs as a direct
provider of care, which was an action unparalleled in the Public Health Service. Those
programs included the operation of hospitals, health centers, itinerant clinics, as well as
purchasing health services from various providers for its clients. In addition, IHS developed
environmental health as well as nutrition and health education programs. Significantly, IHS has
sought carefully to develop a meaningful rapport with Indian groups by actively involving them
in sharing responsibility for the planning and implementation of health programs.
The initial priority of the IHS was placed on meeting the critical shortage in medical
manpower and the serious deficiencies in health facilities. After ten years of modest

35

INDIAN HEALTH
SERVICE AREAS

"D

BIll/IIGS AREA
1:(
1:(

so
Wr

ABEROEEN AREA

NB

<.0

co

(")

SACRAMENTO

""

~

"';

NC . ' '." .. ;.\i{".. .

UNITED
SOUTH AND EASTERN
TRIBES

*
NAVAJO AREA

1:(

IUSHI

ALBUQUERQUE
AREA

~l

(~\

ANCHORAGE

~~

NASHVILLE

PROGRAM

\~
'.

.r---'/

'-',
\

I

'**

LEGEND
AREA OFFICES
PROGRAM OFFiCES

1

-.J
12/6~77

Figure 8:

Indian Health Service Areas

II

\

improvement in these areas, it became increasingly apparent that the active participation of the
Indian people in the development and operation of health programs was imperative, if IHS was
to succeed in its mission. A map of current IHS Areas is shown in Figure 8.
In March 1971, an important statement was issued by the Secretary of DHEW that set forth
the service mission of the Indian Health Service. After identifying the organizational affiliation
of IHS asan integral part of the Health Services and Mental Health Administration (HSMHA)
now Health services Administration (HSA)-its basic objective was defined. Specifically, the
service mission of IHS was "to assure a comprehensive health services delivery system for
American Indians and Alaskan Natives with sufficient options to provide for maximum tribal
involvement in meeting their health needs. The goal for the Indian Health Service is to raise the
health level of the Indian and Ataskan Native people to the highest possible leveL" The definition
of the operational goals of the IHS were set forth as follows;
1. Assist Indian tribes in developing their capacity to man and manage their health
programs through activities, including health and management training, technical assistance,
and human resource development;
2. Facilitate and assist Indian Tribes in coordinating health planning, in obtaining and
utilizing health resources available through federal, state and local programs, in operation of
comprehensive health programs, and in health program evaluation;
3. Provide comprehensive health care services, including hospital and ambUlatory
medical care, preventive and rehabilitative services, and development of community sanitation
facilities; and
4. Serve as the principal federal advocate for Indians in the health field to assure
comprehensive health services for American Indians and Alaskan Natives.
The administrative structure of the IHS, consisting of five offices and four divisions, was
identified. The specifics of each unit were established. In addition to the Office of the Director,
there were the following offices, each of them charged with specific responsibilities and as a
staff resource for the Service Director:
Tribal Affairs
Information
Program Management Services
Research and Development
The four divisions were: Program Formulation. Program Operations, Indian Community
Development. and Resource Coordination. An IHS organization chart is shown in Figure 9.
The activities of the Indian Health Service have steadily increased over the years as has its
budget, which grew from a total of $40 million in 1956 to $168 million for operational health
programs and $44.5 million for construction of health facilities in 1973. However, the most
significant factor has been the dramatic improvements in Indian health status which have been
achieved. For example, maternal and infant mortality declined at a higher rate than that of the
general U.S. population. lnfantdeaths dropped from a high of 62.5 per 1000 live births in 1955 to
22.4 in the same period. Maternal deaths among Indians decreased from 82.8 per 100,000 in
1958 to 33.9 in 1967. The death rates were reduced by 56 percent and deaths from gastroenteric
diseases were 60 percent lower.
Other accomplishments of the IHS include the active involvement of Indian organizations
in health matters. For example, in 1972 there were 30 intertribal health committees, 8 area
Indian health boards, 200 reservation health committees, 200 community health committees and
one National Indian Health Board.
"

..

~.

37

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
Health Services Administration
INDIAN HEALTH SERVICE

OFFICE OF THE DIRECTOR
DIRECTOR
Emery A Johnson
DEPUTY DIRECTOR
Joseph N

E~end,ne

(HSNll

OFFICE OF TRIBAL
AFFAIRS

OFFICE OF RESEARCH
AND DEVELOPMENT

OFFICE OF PROGRAM
SUPPORT

DIRECTOR
Mose E Parris

DIRECTOR

DIRECTOR

OFFICE OF PROGRAM
FORMULATION
aIR ECTOR
Warren J Car~well
(HSNA)

DIRECTOR
JOhn G Tood

DEPuTY DIRECTOR
James Felsen

(HSNBI

C')

(HSN131

fHSN141

DIVISION OF PROGRAM
OPERATIONS

CO

James Danielson

ErWin S Rabea.u

(HSNT21

I

Aberdeen Area orl,ce
Albuquerque Area Ollice
Billings Area arr,ce

(HSNFLJ
/HSNFMl
/HSNFN)

~~I~/~r~i~a~~eOffice /~~~:~:

Oklahoma CIty Area 01i!ce tHSNfR~
Phoentll Area Oll<ce
\HSNFS)
Alaska Nallv€ Health
{HSNFT I
Area Oflice
Unllpd$ E Tllbal Program lHSNFUl

DIVISION OF INDIAN
COMMUNITY
DEVELOPMENT
DIRECTOR
l,onel

OeMon~Il;~ny

(HSNC}

O"tce
BerTlldjl Program Office
Portland Area Of lice

(HSNFVl
(HSNFWt

Figure 9: 'Indian Health Service Organization Chart

DIVISION OF RESOURCE
COORDINATION
DIRECTOR
Vacant

(HSNDI

(In relation to the Papago, it will be seen later that the Office of Research and Development
(ORO) of the IHS assisted in the establishment of an effective Executive Health Staff (EHS) on
the Papago Reservation. It was largely through the efforts of the EHS that the ST ARPAHC
project was ushered into the reservation with wide community acceptance and local support.)
However, despite these achievements, the IHS continued to be faced with formidable
problems in meeting its charge of planning and implementing a total health program. The
major challenge to IHS has risen because its responsibility is not confined to on Iy the provision
of medical services to the Indian people. Rather, its focus is on the factors impinging on the
health status of the Native Americans. IHS must, therefore, deal with all factors that have a
bearing on health. These include poverty and its attendant ramifications, poor housing,
inadequate sanitation, environmental hazards, and malnutrition. Upon this difficult matrix
where inevitable illness occurs, it has to overcome outstanding difficulties in access to medical
care. In comparison to the majority of the general population, the Indian people face excessive
difficulties to the receipt of care. Distances and communication constitute serious problems as
do cultural heritage and jurisdictional disputes. For many Indians, the journey for medical care
is still a dreaded all day excursion affair, including a long bus ride and a long wait at the clinic ~n
an often strange, foreign, and sometimes hostile environment.
IHS has been delegated the primary responsibility for a variety of reasons. The Indians
themselves. for example, have asserted that medical care is a treaty right, and is, therefore, the
responsibility of the federal government alone. As a consequence, they have been reluctant to
seek state or local program support. In addition. some state Medicaid programs have been
reluctant to provide coverage to Indians since Medicaid is a residual resource program. At the
same time IHS has adopted responsibility for Indian health care, it has been faced with severe
limitations of funding and was often forced to restrict eligibility criteria to recognized
reservation Indians.
.
The types of problems still to be resolved by the Indian Health Service include the
following: (1.) A comprehensive approach to health, although a basic goal, has yet to be
implemented. The Indian population still suffers from substandard housing, poor sanitation
and inadequate nutrition. IHS funding thus far has not been adequate to support the type of
program that is indicated in view of the mUltiplicity of these problems. (2.) Health manpower
staffing is far from adequate, with few physicians and non-M.D. providers of Indian heritage.
(3.) There is a high turnover in the medical staff at most service facilities of the IHS, and those
who serve usually suffer from isolation and boredom. The problem has become more acute
with the ending of the military draft. (4.) Much of the orientation to the Indian culture that is
given to incoming medical personnel is provided by non-Indians. Moreover, some of the
incoming providers tend to live much better than the people they come to serve, thereby
increasing the social distance between them.
The Office of Research and Development

While the ORO is an integral part of the national organization of IHS and serves the needs
of its administrative areas, it has a special relationship with the Papago Tribe. This relationship
consists of two parts: First, ORO administers the health service facilities on the reservation,
similarto an administrative area or service unitof the IHS. Second, the Papago Reservation has
been utilized as a testing ground for most of ORO's innovative programs. Those that prove
efficacious and cost-effective and recommended for application throughout IHS facilities. In
addition, the offices of ORO are located on reservation land near the San Xavier Mission near
Tucson in close geographic proximity to the main reservation.
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Before ORO was established, the Indian Health Service created the Health Program
System Center (HPSC) in 1967, originally named Operation SAM (Systems Analysis Module).
HPSC was formally endorsed by the Papago Tribal Council on May 17,1967, but it wasn't until
1971 that ORO came into being. The text of Resolution No. 14-68 of the Papago Tribal Council
clearly explains the functions of HPSC. It reads:
.
WHEREAS: Operation SAM (Systems Analysis Module), an office of the new Health Program
Systems Center of the Division of Indian Health, was activated at the Public Indian Health
Center on the San Xavier Papago Reservation with an overall objective to develop, test and
refine optimal ways of planning, bUdgeting and providing a comprehensive range of health
services for our Indian and Alaskan Native populations, and
WHEREAS: On May 17, 1967 tile Director of the Division of Indian Health announced the
proposal to establish an independent area-like organization for the Sells Service Unit OPSAM
operations and directed the Phoenix Area Director and Tribal Affairs Officer to carry this matter
to the Papago Council to explain the proposal and to request the Council's acceptance, with
the provision that the proposal be not put into effect until The Papago Council had indicated
acceptance, and
WHEREAS: The proposed Health Programs Systems Center would be made up of two
organizational units: The Sells Service Unit, which includes the Santa Rosa and San Xavier
Health Centers as well as the Sells Hospital and OPSAM. The Director of the Center would be
responsible for the total operation and accountable directly to the Division Director with the
authority of an area director. The Center would have its own budget. It would develop its own
plan to provide health services to the Papagos. The director would be responsible to see that
the Service Unit had the additional necessary staff to assist in the OPSAM projects. In addition,
the Phoenix Area Director is to be charged with the responsibility of seeing that the services
provided to the Papagos were maintained at an acceptable level, to continue professional
consultative services to the service unit staff, and to provide required administrative support,
and
WHEREAS: The Division of Indian Health has submitted to the Papago Council for its
consideration the proposal for inclusion of the Sells Service Unit as an integral part of the newly
constituted Health Program Systems Center now headquartered on the San Xavier Papago
Reservation, and
WHEREAS: The Papago Council recognizes this as an opportunity to participate meaningfully
in the efforts to produce more effective and efficient health services for all Indians through a
planned systematic program of change, and
WHEREAS: The Papago Council feels that this participation can be meaningful only if the
Papago Council, the District Councils, and members of the Papago Tribe can play an active
part in the furtherance of understanding and participation in matters of health and in the future
development of the Health Program Systems Center programs.
THEREFORE, BE IT RESOLVED BY THE PAPAGO COUNCIL: That, the Papago Council
hereby accepts and endorses the proposals of the Division of Indian Health to include the Sells
Service Unit as a!1 integral part of the Health Program Systems Center, provided, that
The Papagos participate in all future program development;
The Director of.the Center keep the Papagos informed of all project developments through
a Papago Affairs or Liaison staff representative;
The Director be responsible for inclUding Papago representatives in the planning for
health services for the Papagos, and
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BE IT FURTHER RESOLVED: That, the Papago Health and Welfare Board be instructed to
work closely with the newly constituted Health Program Systems Center;
The Papago Health and Welfare Board, or a sub-committee of the Board meet at least once
a month with the Health Program Systems Center staff, or a committee to be appointed, for the
purpose of working jointly with the Papago Committee to insure that the needs of the Papago
people, as well as those of the Division of Indian Health, do in fact influence further health
programs and do much to further understanding and participation in matters of health which are
of grave concern to aiL"
As part of its reorganization, the Indian Health Service established the Office of Research
and Development in 1971 for the dual purpose of increasing efficiency and Indian participation.
The Health Program Systems Cen"ter (HPSC) was designated as a component of ORO, and it
continues to function in that capacity. Thus, the basic mission of ORO was twofold: increase
the efficiency and effectiveness of the service unit's performance and greater participation of
Indians in managing their health affairs. To meet the first objective ORO utilized the techniques
of systems analysis in its activities on the premise that this would improve the effectiveness and
efficiency of health services in the Indian Health Service and would also lead to a better
utilization of its resources. SUbsequently, an all-inclusive system approach was adopted
integrating the various social and rehabilitative services related to health. On this basis, the
health system was conceived as comprised of a number of integrated subsystems. For these
subsystems to function well, two requirements were stipUlated:
a. Integration of available medical treatment and prevention services that are indicated to
meet the health service needs identified by the recipient population.
b. Coordination of health services by the Indian people with all other community activities,
including education, economic development, housing, nutrition, and communications, so that
they can develop a concerted and balanced drive toward their objectives.
In serving the second objective, particular attention was given to the necessity of involving
Indian people in its activities. To dothis, ORO emphasized the development of Indian technical
capability to enable them to assume greater responsibility. Therefore, the need for increasing
the technical and managerial skills of the Indian people was recognized, and training programs
were launched to meet those needs. Resources available from other federal agencies were
utilized in this effort, including support from the Bureau of Health Manpower Education,
National Institutes of Health, and the Office of Economic Opportunity.
The National Indian Training Center at Desert Willow was established in Julyof 1968. The
site was located 13 miles from downtown Tucson and consisted of 143 acres. The facilities
included well-equipped classrooms with provisions for food, lodging, and recreation. A wide
range of courses are offered in the areas of Community Development, Management, Program
Planning.-Health Education, and other subjects in the field of Public Health.
Initially. and before train ing programs for Ind ians were developed, the Center was used for
training Peace Corps volunteers in health-related programs such as TB control. Training of
Indians and IHS employees commenced in 1970. More about the training program will be
presented later in this chapter.
Coordination of the activities of ORO is carried out both informally among the appropriate
units and formally through the ORO Intra-Mural Advisory Committee. This latter group
includes representatives from the national headquarters of IHS and Area Directors and their
representatives. Serving in an advisory capacity to IHS, this committee reviews the full range of
research and development activities and facilitates their implementation in other areas of the
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country that are served by the IHS.
At the meeting of the committee in December of 1971, it was recognized that several
projects initiated by HPSC had reached the point of being ready for wider implementation. The
following projects were considered: Health Information System (HIS), The Tuberculosis
Model, the Outpatient Simulator, the Manual Surveillance System and the Public Health Nurse
Reporting System. It was agreed that some of them would be adopted as local policy such as
the Manual Surveillance System, while others, notably the HIS would be recommended for
exportation to other areas.
It would not be possible here to go into the details of all the various projects undertaken by
ORO. Instead, only two of its projects that precede but are directly linked to the STARPAHC
project will be discussed-the Health Information System (HIS) and the Community Health
Medic (CHM) program. Both of these projects figured prominently in the selection of the
Papago Tribe as the test site for the IMBLMS project. The Sells Service Unit will also be
described because of its unique position in ORO and its essential role in STARPAHC as the
primary source of health care for the Papago.
Health Information System. One of the first projects of HPSC had been the development of
a Health Information System (HIS) to support their research and development efforts and to
improve the delivery of services. Prototype operations were begun at Sells Service Unit in 1969.
During the prototype period of operation HIS provided computer "printouts" to Public
Health Nurses and environmental groups as well as medical summaries which were given to
physicians and nurses. The first summaries consisted of patient identification, demographic
data, records of the last five inpatient and outpatient visits, locations of visits, and resulting
diagnoses and medications. Late"r, the summaries included all known patient health problems,
inpatient and outpatient encounters, and surveillance data. The surveillance data were part of a
program which utilized a set of minimum health surveillance requirements, including
immunizations, skin tests, laboratory tests, X-ray, and special examinations and histories that
were scheduled for all members of the population as a function of age and sex. These
requirements have aided in the early detection of health problems and have made it possible to
identify disease specific high-risk patients.
.
The files of patients had been maintained on medical tapes and discs at the Bell
Aerosystems computer facility in Tucson and are now at the IHS Albuquerque and Data
Processing System Center and are directly accessible through remote teletypewriter terminals
located at medical clinics in San Xavier, Sells and Santa Rosa. The information in the HIS data
base is organized into functional categories by patient. The organization of the file is presented in
the following outline.
HIS Data Base Organization
Personal 10
Personal Identifiers
Demographic Record
Alias Record
Previous Addresses
Health Record Numbers
Communicable Disease Contract Record
Communicable Disease Source Record
Problem Lists
Problem Notes
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Encounter Records
Medicaid Eligibility
IHS Inpatient
IHS Outpatient
PHN
CHS (Contract Health Services) Hospitalization
CHS Other
Providers of Service
Clinic Times
Ftlture Scheduled Encounters
Development Record
Birth Record
Measurements Record
Eyeglass Prescriptions
Tonometry Data
Examination Record
Audiometry Record
Obstetrical Record
Current Pre-natal
Family Planning
Medical Profile
Purpose of Visit
Operations
Medications and Allergies
Medications
Allergies
Immunizations and Skin Tests
Immunizations
Skin Tests
Clinical Laboratory Tests
Lab/X-ray Tests Ordered
Lab/X-ray Test Results
Drug Sensitivity Data
Registry Records
Generalized Register Record
Telecommunications Evaluation
Satellite Evaluation - Provider (special program to support Alaska Area IHS participation
in applied technology Satellite 6 Telemedicine experiment)
Satellite Evaluation - Consultant
STARPAHC Evaluation Record
Special Surveillance Records
Hypertension Surveillance Records
UTI Surveillance Records
Surveillance Records
Immunizations
Skin Tests
Lab Tests
Examinations
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All information in the files is coded for selective retrieval. The information that is entered
into the data base and/or retrieval is of a multi-disciplinary nature. Physicians, dentists,
pharmacists, social workers, disease control workers, and sanitarians represent only a partial
list of users. All tribal programs use this system, as well. For example, percentile measures on
children are used to identify target populations for special nutritional programs.
The Community Health Medic Program. The CHM training program was established in
1970 to provide advanced training for an extended clinical role for indigenous persons without
a M.D. degree. It was intended to produce trained Indian personnel to serve in small health
centers, health stations and small outpatient departments. With regards to both admission
standards and curriculum, the CHM program compares rather favorably with other physician
assistants or Medex training programs in universities. It has accreditation from the AMA.
Requirements for admission include three years of clinical experience, one of which must be in
an ambulatory care setting plus one year of special curriculum in the health sciences. These
standards rule out the average military corps men, unless of course they had additional training
or experience. In addition, the program was restricted to persons of Indian heritage.
The CHM trainees are expected to spend one year at the Phoenix Indian Medical Center
and the following year at the Indian Health Service Unit. Training during the first year consists
of lectures, demonstrations and seminars, followed by immediate clinical experience. Students
rotate through five major health problem areas: maternal health, child health, infectious and
communicable diseases, mental health, and accidents-reflecting major health needs among
the Indians. The curriculum focuses on the 20 most common conditions of ill health that afflict
American Indians. In addition to these clinical areas, there is also special emphasis on
problems of delivery of health care dealing with organizational issues, accessibility to care and
the like and school health.
The second year is spent in practical training (similar to a preceptorship) and concentrates
on clinical skills with special emphasis on remedial training. Trainees work under the
supervision of a physician, and more time is spent in areas in which the trainee is found to be
deficient. Determination of deficiency is made by a formal evaluation of performance. The most
competent performers are accorded more independence in their work. The details of the
curriculum are provided in outline form as Appendix A to this chapter.
This training program enables the graduates to perform a complete medical workup of
patients, including medical history taking and physical findings, and suggestion of diagnosis.
However, they are not responsible for making a diagnosis, irrespective of their ability to
administer the needed care until the patient can be moved to a hospital. Physicians working in
the system generally reported that CHMs work well under the direction of a remote physician
via telephone, radio or TV.
By the time STARPAHC came into being there were two Papago graduates of the CHM
program; one was the first to run the Mobile Health Unit. Figure 10 is a picture of a CHM
examining an infant in the STARPAHC Mobile Health Unit.
Service Facilities. The Sells Service Unit of the IHS is the primary source of health care for
the Papago people. It operates an American Hospital Association accredited 40-bed hospital at
Sells, two smaller health centers at San Xavier and Santa Rosa, and a field health program. The
Sells Service Unit also provides an environmental health program which is responsible for
construction and maintenance of sanitation facilities, as well as consultation and education
related to the environmental aspects of disease control.
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Figure 10:

Community Health Medic at work in the STARPAHC Mobile Health Unit
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The Sells Service Unit is unique among the other86 service units of IHS because it is one of
three major divisions of the IHS Office of Research and Development. It is often utilized as a
demonstration site where new concepts and methods of health delivery are field-tested for
application throughout IHS facilities in the United States, but always in coordination and
agreement with the Papago Tribe.
The main health care facility of the Sells Service Unit is Sells Hospital. The hospital has
seven physicians who perform all ward duties as well as conduct an eight-hour general clinic
four days a week and an additional four hours once a week. In addition to the physicians there
are at least three CHMs on the staff. The nursing staff consists of twenty-six persons: two
Administrative Registered Nur~es, ten Registered Nurses, seven Licensed Practical Nurses, six
Nursing Assistants, and one Ward Clerk.
.
The Sells Hospital has an outpatient department which provides transportation to and
from twenty outlying villages. On a monthly basis, its transportation schedule averages 155
miles per trip. Patients needing surgery are transported to the Phoenix Indian Hospital. The
hospital staff coordinates a variety of other Papago services. These services include: a Field
Health Service (alcoholism, TB, rheumatic fever. diabetes, and venereal disease programs),
Papago Psychological Service (operated and staffed by the Executive Health Staff), Public
Health Nursing _Program, Health Education Department, Social Services, Environmental
Health Department, Dental Department, and the Santa Rosa and San Xavier clinics. (The
Papago Psychological Service Program was called upon by the Australian Ministry of Health
for consultation and advice in the establishment of psychological services to Australian
aboriginies. An Australian aborigine, who was also a Public Health Nurse, came to the reservation
for special training.)
The Santa Rosa Clinic is located in the second largest village-30 miles northwest of Sells.
It serves the western and northern areas of the reservation. The main functions of the clinic are
outpatient medical services, emergency care, and public health and sanitation activities. Its
staff includes one CHM, one Clinical Nurse. one Public Health Nurse, two Driver Custodians,
and one Sanitation Aide. The clinic is equipped with an X-ray unit, small lab. and a two-chair
dental office. In 1971 it was providing bi-weekly clinics for each village and twice a month
clinics at Pisinimo, Chui Chu, and Vaya Chin.
The San Xavier Clinic began in 1965. Its staff includes two Medical Officers. a Public Health
Nurse, a Registered Nurse, a Licensed Practical Nurse, a Pharmacy Practitioner, a Health
Records Clerk, a Laboratory! X-ray Technician, and a Sanitation Aide. The clinic functions in
manner similar to the Santa Rosa Clinic and participates in youth and health education programs
as well. The clinic provides a setting for public realth seminars and training for student nurses
from the University of Arizona. The staff also conducts health career progams for high school
students and a Candy Striper program.
The Phoenix Indian Medical Center is the primary referral source for the Sells Service Unit.
It is a fully-accredited GMS hospital with specialty in General Plastic and Orthopedic Surgery;
Ophthalmology; Ear, Nose and Throat; Obstetrics and Gynecology; Pediatrics; and Internal
Medicine. It has 193 beds and a staff of more than four hundred and fifty. Italso served as one of
the primary training centers for the IHS Community Health Medic program.
ORO and the Initiation of STARPAHC
The Director of the Office of Research and Development, together with the Chairman of
the Papago Tribe, submitted a joint application to the Chairman of the Site Selection Board on

46

~,

.-'

November 27. 1972 for the consideration of the Papago Reservation as the demonstration and
test site for the IMBLMS project. In the application, specific responses were provided to each of
the items in the guidelines issued by HEW & NASA in the usual manner, demonstrating the
unique qualifications of Papago organizations, especially the Executive Health Staff, the
environment, topography, transportation network and utilities extant in the desert as well as the
contributions of the ORD/IHS with manpower, facilities and data system. Both provider and
consumer acceptance were assured, the first through discussions with staff of the Sells Service
Unit and the Phoenix Medical Center and the latter through a comprehensive review with the
Executive Health Staff, the Tribal Council and the endorsement by the Chairman of the Tribe. It
was further indicated that aspects Df the system which were proven cost-effective would h.ave
long term support by the IHS and the Papago and perhaps then be expanded to other IHS areas
and service units. Special emphasis was put on the demonstrable need of dispersed population
lacking access to care and the potential contribution of the AHSFU technological backup to
reduce the barriers of space and time.
Therefore, the Papago presented strong credentials and a demonstrable need for a
telemedicine system to the Site Selection Board. The tribal population as well defined
geographically-within reservation boundaries-and well understood epidemiologically-through
the Health Information System; communication and transportation constituted crucial problems
on the reservation; the community supported the project; and, in addition, the Indian Health
Service was considering not only its continuance on the reservation but also its exportability to
their other service areas. While the other candidate sites demonstrated need, the success
potential-namely, achieving all project objectives greatest at this site. Needless to emphasize,
the existence of ORO and the nature of the working relationship they had developed with the
Papago probably tipped the scales in favor of the reservation.

Summary and Conclusions
Responsibility for health care for American Indians and Alaskan Natives was assumed by
the Indian Health Service in 1955. Previous to that, all Indian services were handled by the
Bureau of Indian Affairs in the Department of the Interior. The IHS moved quickly trying to
close the serious gap in health manpower and health facilities to accomplish its stated goal of
raising health levels among Indians and Alaskan Natives to the highest possible level. However,
it was additionally realized that Indians had to be actively involved in managing their own health
affairs and had to accept some concepts and practices of Western medicine if the IHS was to
succeed in its mission.
The reorganization that followed created five offices-similar to departments-and four
divisions-similar to ag.encies. The pivotal one for our purpose was the ORO.
It may be appreciated that the IHS embarked on its ambitious mission of raising the health
status of its service population after Indians had been served by the BIA on a categorical basis
without a comprehensive health policy. The IHS assumed strong but positive attitudes toward
meeting its objective, even though these were perhaps unattainable. Optimal health status is
elusive of definition. It can readily be seen that health can always be improved, and whenever a
given level is achieved. rising expectations follow. This is perhaps as it should be, leading to a
dynamic never ending process of improvement with built-in structures for redefinition of
objectives. Nevertheless, the fact remains that the task for the IHS was formidable. Its service
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population was suffering from the lowest levels of health as compared to any other group in the
United States; was scattered in the most remote and forbidding sections of the country in small
clusters on reservations, and lesser concentrations in urban areas; and characterized by
variations in culture, traditions, and language. Added to these problems and because of their
cultural traditions, this population was sometimes reluctant to embrace the ways of Western
medicine and science.
Perhaps it was the difficulty of the task that generated the comprehensiveness of the
approach. Thus, the basic policy adopted by the IHS. and later implemented by the ORO, was
twofold: (1.) the use of systems analysis to increase efficiency and effectiveness of programs,
such as precise definition of objectives to be achieved, inputs and outputs and assessment of
extent to which objectives have been attained, and (2.) meaningful involvement of Indian
people in management and provision of health care. Furthermore, to make it all work for the
improvement of health status, a broad definition of health influences was adopted incorpor
ating factors such as the environment, nutrition, and mental well-being. Subsequently, in
co-operation with Indian people, concerted efforts were made in all areas that affect health
status. To this end. training pr-ograms were established to equip Indians with the necessary
skills and knowledge to carry out administrative and provider functions.
The role of the ORO in these activities was prominent. But in addition to its service as a
national resource for the IHS, it had a rather unique relationship with the Papago Tribe. As a
close and cooperative neighbor, the reservation was utilized for testing innovative programs,
such as the Health Information System. Therefore, it was natural for the ORO to think of the
Papago Reservation as its choice for the demonstration and test site of IMBLMS. Nonetheless,
ORO was not given the option of choosing the site. NASA apprised ORO about the search for
candidate sites, and the fact that the Papago Reservation was being considered among others.
This information was relayed to the Tribe.
At least two other Indian communities, as well as competing non-Indian sites, were
seriously considered as candidates for AHSFU. However, the homework done by the Papago
Executive Health Sta ff, thei r effective worki ng relationshi p with the 0 R 0, and the acute spatial
needs of the reservation combined with other attractions stemming from the programs and
activities of the ORO comprised a logical choice. The joint effort of the ORO and the Papago
lead to its natural conclusion. Finally, while there is little doubt concerning the utility of having
the technologic capability of the STARPAHC project on the reservation to address serious
problems in access to quality care, hard decisions have yet to be made about the long-term
support of these expensive systems. At least in the short run, the answer may lie in identifying
the proper technology-man power-service combination that would yield the most diversified
health service, provided by the most available medical personnel, utiliZing the least expensive telemedicine
equipment.
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APPENDIX A
OUTLINE OF THE COMMUNITY HEALTH MEDIC PROGRAM
Course Title

Practical
Experience

Course Objectives

Lecture

Clinical Application of
Anatomy & Physiology

1. Review man's functions both in health and
disease.
2. Discuss body systems as to correlate key
concepts of basic science and their application
to clinical medicine.

18 hours

Dental Instruction for
Community Health Medics

1. Recognize common oral diseases with
indications for referral to a dentist.
2. Know simple techniques for emergency care
and initial management for infections and
trauma.
3. Know principles for preventive dentistry.
4. Know Indian Health Service dental programs
and priorities for dental service based on age
and other factors.

12 hours

1 week

Ear, Nose and Throat
(E.N.T.) Instruction
for CHMs

1. Recognize and differentiate between normal and
abnormal findings on routine ENT examinations.
2. Institute proper therapy for otitis media, strep
throat, and other commonly encountered
conditions.
3. Recognize indications for, and make referrals
to a physician when indicated.

3 hours

2 days

Basic Laboratory Skills

Principles of the Medical
History

1. Use microscope.
2. Collect and transport specimens.
3. Know parisitology of common intestinal
helminths.
4. Know laboratory safety, including disinfection.
5. Know media preparation.
6. Know weights and measures.
7. Know staining techniques.
8. Know screening techniques for bacteriological
diagnosis.
9. Know the normal location of bacterial organisms
in the human body.
10. Know basic principles of hematology.
11. Know basic principles of urine analysis.
1. To prepare the student for satisfying the legal
34 hours
and professional standards necessary for
recording directly in the patients unified health record.
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80 hours

46 hours

Course Title

----

Course Objectives

Lecture

------------------'---

Medical Department
Instruction

1. Perform a complete medical history and routine 63 hours
physical examination on an adult patient with
accurate collection of data concerning the
patient's condition.
2. Recognize and manage certain common
medical conditions, such as: uncomplicated
diabetes, uncomplicated arteriosclerosis,
gastroenteritis, common upper respiratory
conditions, gonorrhea, etc.
3. Know indications, preliminary preparations and
guidelines for referral to a physician concern
ing conditions such as congestive heart failure,
cardiac arrhythmias, tuberculosis, other severe
infections, various metabolic disorders and all
other complicated conditions not understood
by the CHM.

Nutrition and Diet
Therapy

1. Know and understand basic nutrition
principles.
2. Adapt nutrition and diet information to real life
encounters (emphasis on diet therapy in the
treatment of disease).

16 hours

o bstet ri cs-Gynecol ogy

1. Follow the progress of a patient in labor and be
able to deliver a baby in an emergency.
2. Recognize abnormal labor patterns in order to
refer to a physician when consultation is
indicated.
3. Perform adequate initial prenatal examination
- plus prenatal clinic checkups. Recognize
abnormal prenatal course and refer to
physician.
4. Recognize and deal with emergency obstetric
conditions.
5. Recognize both immediate and post-partum
complications such as bleeding or sepsis,
institute appropriate preliminary measures and
refer to a physician.
6. Recognize and institue immediate supportive
treatment and make appropriate referral in
potentially life threatening situations such as
incomplete abortions, suspected ectopic preg
nancy, and abnormal bleeding of the type
which points to possible carcinoma of cervix
or endometrium.

19 hours

Department Instruction
of CHMs

Practical
Experience
1 month

--'-----
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1 month
or more

Course Title

Course Objectives

----------~~

Lecture

Practical
Experience

7. Perform an educational role in patient coun
seling relative to various modalities of family
planning services.
Outpatient Practice
and Field Heath
Services

1. Perform 48 skills related to the outpatient clinic
on the Proficiency Certification of CHM
Trainees.
a. Supervised evening and weekend
emergency duty at Phoenix Indian Medical
Center.
b. Regular outpatient clinic duty during the
day at Phoenix Indian Medical Center.
c. Attend at least 10-12 field clinics in small
communities.
d. Perform physical exams, skin tests, immun
izations and other school health activities at
clinics.

500 hours

1-3 months

-----~

Pediatric Training

1. Care for well infants and children.
2. Diagnose and treat common minor pediatric
illness and abnormalities.
3. Recognize and give emergency care of serious
pediatric conditions which require evacuation
to a hospital.

14 hours

Pharmacy Staff
Instruction to CHMs

1. Know basic medical calcUlations.
2. Know the pharmacology of drugs - especially
use of oral antibiotics and drugs used in
emergencies.
3. Instruct patients in proper use of medicine and
answer simple questions.
4. Write prescriptions and perform certain
pharmaceutical skills such as filling prescrip
tions, proper storage of medicines, legal
requirements for controlling drugs, and proper
method of inventory control.

48 hours

Public Health Nursing

1. Know the role and function of P.H.N.
8 hours
2. Know the what, why and when of scheduling
immunization clinics.
3. Know referral to P.H.N. and other county and
state agencies.
4. Know role of CHM in school health programs.
5. Know P.H.N. teaching and demonstration.
6. Know health surveillance of P.H.N. in the home.
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3-8 weeks

Course Title

Course Objectives

Radiology Department
Instruction of CHMs

1. Relate facts about production of X-rays to
specific safety requirements for protection of
operator, patient, and others in the environ
ment.
2. Properly position patient for roentgen
examination.
3. Describe the most common clinical signs that
justify X-ray examination and how each
position may result in important information.
4. Recognize artifacts due to faulty techniques
and offer suggestions to avoid them.
5. List the limitation of X-ray examinations with
respect to diagnosis of certain common
syndromes.

Social Service Practices

1. Familiarization with:
a. Stages of personality development.
b. Purpose and techniques of interviewing.
c. Referrals and use of community resources.
d. Normal growth and development of children.
e. The exceptional child.
f. Historical review of social and health
programs affecting Indian history.
g. Present development of Indian directed
health programs.
h. Families in crises in relationship to death,
accident, separation, and prolonged illness.

Symptom Manifestations

1. Know the most common symptoms which
patients will present to a CHM in a primary
health care situation.
2. Evaluate and assess the significance of these
symptoms.
3. Develop an appropriate plan for investigation,
diagnosis, and management relative to each
symptom to determine the underlying condition
to which the symptom relates.

Basic Medical
Mathematics

1. Know conversion from English to metric
system, fractions, proportions, calculations
of drug dosages, and elementary statistics.

Principles of the
Physical Examination

1. Record findings.
2. Examine head and neck.
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Lecture

Practical
Experience

8 hours

16 hours

9 hours

0-14 hours

40 hours

Course Title

Course Objectives
3. Examine eyes, ears, nose, and throat.
4. Examine chest, lungs, heart.
5. Examine abdomen.

Lecture

Practical
Experience

6. Examine extremities.
7. Examine nervous system.
Seminar on InterPersonal Relationships

1. Examine feelings of students about the role of
the CHM in relation to patient care, authority
and professional direction, being the middle
man between two cultures, etc.

40 hours

Mental Health Training
for CHM

1. Know mental health and treatment for
conditons such as drug abuse, alcoholism,
retardation, stress, etc.

160 hours

Elements of the Hospital
Health Team

1. Be familiar with the methods, skills, and
professional training of the various members of
the health team.

46 hours

Advanced Medical History

1. Identify certain constellations of patient's plus
physical findings and specific items from the
medical history as diagnosis.
2. Describe and record physical findings.
3. Know the range of disease manifestations for
the most common illnesses.

111 hours 600 hours

Community Health

1. Work with groups of lay people in areas of
health planning, coordination of resources for
health education, and community development
and related topics.

Physical Therapy
Instruction for CHMs

1. Know the types of treatment available
and indications for each type of therapy.
2. Know measures to prevent patient
complications related to physical therapy.

Opthalmology Department
Instruction for CHMs

1. Recognize and differentiate
between routine eye problems
and emergencies.
2. Manage emergency eye problems
and prepare for referral to a physician.
3. Know terminology for describing eye
conditions in order to facilitate telephone
consultation and referral to a physician.
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73 hours
(work
shops)
2 days

6 hours

3 days

Chapter Four
THE PAPAGO PEOPLE
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It is now pertinent to describe the historical and cultural roots of the people who
embraced the STARPAHC project and came to view it as an integral part of their health care
and communications system. There is no intention here to give a detailed history of the
Papago people, who refer to themselves as T ohono O'Odham - The Desert People, nor to
completely describe the characteristics of their culture. Rather, it is intended to highlight
significant characteristics of the people, their history, and their environment, in order to shed
some light on the Papago point of view and their role in the development of and reaction to
STARPAHC.
The long and rich history of the Papago provides the cultural background of the
community where STARPAHC was implemented and integrated into reservation life. The
historical and cultural foundation of the people reveal the consistent manner in which they
have responded to the external challenge of social change, and yet have tried to preserve a
cherished way of life.
The Papago have long-standing traditions, but among these traditions is a willingness to
deal realistically with new situations. Indeed, the strong traditions of the Papago culture
incorporate sufficient flexibility to handle modern problems and modern technologies. This
skillful blend between the traditional and the innovative tends to understate the Papago
concern with the preservation of a way of life that is threatened with much change, if not
obliteration. Although the Papago want to share in the bounty of the dominant culture
outside the reservation, they do not want to do so indiscriminately or without regard to their
system of beliefs and values.
The coming of STARPAHC to the reservation provided a stark contrast between high
technology and a relatively stable Indian culture rich in tradition, and hence the uniqueness
of this project. Indeed, it combined two faces of America, the most advanced telecommuni
cations technology. telemetry, and computer science interacting with a culture that
prevailed on this continent thousands of years before the advent of the white man. Some
Papago believe that the coming of space technology to the reservation was predicted by the
Medicine Men, but whether or not they truly predicted STARPAHC. the fact remains that
there is a strong sentiment that a common meeting ground between the two cultures - the
technologically-oriented one of the "white man" and their own - was perhaps inevitable.
Through active participation in the STARPAHC project, the Papago have demonstrated
a very serious interest in what this technology can offer their people. The tribal representatives
who were members of the Executive Health Staff diligently participated in all the preparatory
design meetings pertaining to this project, learning the basic terminology to deal
intelligently with each issue put before them on the discussion table. be it related to the
design of the mobile health unit, power generation for the relay stations, or the broadband/
narrowband choices in transmission and display equipment. Their active involvement in
every phase of the project is rare in similar situations where a new project is implanted in a
community by an outside agency. The Papago insisted on, and they achieved. an explicit
acknowledgement of their own primary health objectives, namely, to live as a people in
harmony with nature, as the primary objective of STARPAHC. The evaluation plan
developed for STARPAHC recognized the Papagoobjective as the project's basic objective.
Some who were not intimately connected with the project characterized the Papago as
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Figure 11:

Looking South to Mexico from the Village of Ali Chuk, Gu Vo District, Papago Reservation

objects with little say or influence in securing the project or dealing with it once it was there.
Hence, it was argued that the Papago were passive recipients of a NASA/DHEW demonstra
tion of sophisticated hardware. However, this was not the case; the Papago had the power to
reject the project if they did not want it. The Papago's primary concern was that
STARPAHC's introduction into reservation life should serve the purposes of the Papago culture
and the Papago people. They gently but convincingly asserted themselves in order to ensure that
no short-term gain in new or incremental health services or communications technology that may
be derived from the project be offset-by long-term problems or hazards, such as disturbing the
ec.ological balance or harmony with the natural environment. In return for furnishing new services
on the reservation, the federal agencies were allowed to periorm whatever experi mentation ·or
demonstration activities that th.ey desired for technical development-according to Papago
prerequisites and stringent controls.
This brief account of the history and culture of the Papago should reflect a people who
have admirably adapted to what must be considered a severe environment and a people who,
though characterized by modest circumstances and a strong sense of tradition, are
nevertheless involved in the forefront of innovative experimentation related to man's last
frontier, outer space, and the innovative arrangements for the provision of health services
through sophisticated technology.
History and Culture
Throughout their history the Desert People have lived in the desert southwest of the
North American continent. Their home (Papagueria) in the basin and range region of the
Sonora Desert of southern Arizona receives little rainfall-most of this torrential and
occurring in the summer months, thus posing threats of flashfloods. The surrounding
mountains are the source of some moisture and do provide some respite from the intense
summer heat. In contrast to other groups, their seasonal migrations took them to the low
lands in the summer and the foothills in the winter where they have permanent springs.
Hence, the fields constituted the summer village and the springs the winter village.
The area is one of the hottest and driest in the country - temperatures in the summer
often exceeding 1000 F and sometimes soaring to 1200 F. Figure 11 shows the terrain typical
of the southwestern part of the reservation. This severe environment has had its advantages,
however, in that throughout recent history the Papago have been relatively isolated from
Western European impact and the "opening up" of the American West. As we shall see later,
this may strOngly contribute to the receptivity of the Papago to selectively adopt those
western ideas and technology (including STARPAHC) that provide assistance to them.
Prehistory. Current archeQlogical evidence indicates that man has lived in the region of
the Papago for some ten thousand years. The earliest people were semi-nomadic hunters
and gatherers, hunting wild animals (e.g., bison, sloth, tapir) and gathering wild seeds and
roots for food. Evidence collected from excavations in the northwestern part of the
Papaqueria points to the development in the first century A.D. of a sedentary agricultural
population capable of cultivating corn and skilled in the making of pottery, and several cave
locations proved to be excellent for the preservation of cultural artifacts. Later remains,
including human mum.mies, cotton textiles, sandals, and baskets, provide evidence of the
linkage of the Papago tradition with the more general Hohokam ("finished" or "gone")
culture which was widely spread over the Southwest during that same time period.
Spanish-Apache Period. Little is recorded about the people of this area from 1400 until
1698. This period is known as the "dark age," but it is believed that the Hohokam culture was
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maintained by the Desert People. The first documented contact of the Papago with the
European culture was at the end of the 17th century through the explorations of Spanish
Jesuit priests in their attempt to establish missionary programs in the desert Southwest.
Jesuit writings describe contact with seven groups of Indians in the region, each group
speaking a dialect of the Piman language. Five of these groups were identified as Papago.
They were described as a peaceful people living in small agricultural villages scattered
throughout the Papagueria.
J n accom modating to the severe environ ment of extr.eme aridity and the associated lack
of flowing streams and other natural bodies of water, the Papago soon adapted to these
conditions with considerable ingenuity. Theyplanted their fields at the base of steep slopes
in order to capture runoff from torrential, summer rain, dug irrigation canals, and collected
and stored water from flashfloods for subsequent watering of crops.
The economy of the Papago was altered by the coming of the Spanish missionaries in
two ways. First, before the missionaries came to the region, the Papago crops were primarily
squash, corn, and beans. The Spaniards introduced wheat, kidney beans, lentils, vetch, and
chickpeas, adding substantial variety to the Papago diet. Secondly, as is the case with most
Indians in the Southwest, the introduction of horses and cattle to the Papago was of great
importance. The horses solved transportation problems and the cattle added a steady source
of meat. The greater mobility of the Apaches upon receipt of the horse, however, resulted in
more frequent raids upon the more sedentary Papago.
Prior to the Apache raids, the Papago had lived in many, rather small, scattered villages
of 50 to 60 families. They harvested their valley crops in the summer and in the winter
returned to the mountains where the water supply was assured. As their homes were
threatened, they began to abandon the small settlements and gather into larger villages for
defense-building fortifications and terracing hills. Though they had to follow their
migratory cycle to exist, they also had to learn to live closer together and cooperate with each
other.
The early Jesuit missionaries hoped for wholesale conversion of the Papago to the
Catholic Church. However, in contrast with the missionized Indians, the Papago retained
much of their traditional religious values and many beliefs and rites. In 1752 there was
general uprising in the Southwest against the Spanish and the Jesuits were expelled in 1767.
Later, the Franciscans took up the task and attempted to change the Papago religious
system. They too met with limited success for during this period the Papago retained their
native priests and earlier rituals through the establishment of the independent Sonoran
Catholic Church-a sect without organization or official connection.

Early Reservation Days
The first Papago related reservation, the Pima Reservation, was established in 1874,
about 20 years after the Gadsden Purchase. About this same time significant changes were
taking place in the life of the Desert People. The development of deep, drilled wells, ranches,
and copper, silver, and gold mines de-emphasized the primarily migratory agriculturally
based economy. Some Indians left the Papagueria to work in the mines oron cattle or sheep
ranches. Though quite temporary, many small mines were opened and mining towns
achieved populations of five and six thousand. These boom towns had regular stagecoach
service. post offices and schools.

58

For the most part, Papago lands were still the property of the tribe as a whole. There was
one attempt, however, to allocate land to individuals. This occurred after the Allotment Act of
1891 and was only applied to parts of the San Xavier Re·servation. In 1911 other lands were to
be allocated. Fortunately, only one of the proposed 2700 allotments was made, since the 160
acres approportioned to each ignored considerations of topography, using the range and
township system of the Middle West. This haphazard system-of apportioning land offered no
protection to the main body of the tribe who lived outside of the San Xavier Reservation. By
1917 the Sells Reservation was formally established, including most of the land now
occupied. Congressional Acts in 1926. 1931, 1937 and 1940 authorized the purchase of
patented land to be added to the Papago Reservation in addition to inclusion of public
domain land.
There were two major causes of change that took place early in the fourth period of
Papago history which began in the 1930's: (1.) the Civilian Conservation Corps (CCC) and
the Indian Reorganization (Wheeler-Howard) Act. The CCC began in 1933. At first the
concept was met with resistance, the older people opposing the idea of young men working
for money and predicting a disregard for parental authority, drinking and trOUble. Before the
CCC ended in 1942 about one man in each 20 families was doing CCC work. The work
included building roads to places previously inaccessible except by horse, deepening the
diking of Charcos (natural ponds) and drilling of deep wells for water which allowed people
to live year round in the valley villages. Importantly, the young men could now buy food and
need not be tied down to the fields.
In 1937 the Indian Organization Act and Tribal Constitution were placed before the tribe
and approved. The Papago had always had organization at the village level and there had
been various groupings and leaders for particular programs. But now the whole reservation
was to be organized on a democratic basis with equal representation in council. Subsequently,
the reservation was divided into districts. Since 1937 the Papago Tribal Council has been
meeting regularly and handling much of the business of the tribe.
Tribal Organization
When the Indian Reorganization Actwas ratified in 1937, the Papago Tribal Council was
established for the governance of the tribe, and the Constitution and By-Laws of the Papago
Tribe, though apparently little understood, were also ratified by the members of the tribe on
December 12, 1937. The Constitution is the basic political document that specifies the nature
of the political process and decision-making in tribal affairs. The Tribal Council consists of
twenty-two members who are elected from the various villages in the reservation. It holds
monthly or more frequent meeti ngs, presided over by the Chairman. The Chairman, formerly
elected by the council annually, is now elected by direct vote of the people for a term of four
years in accord with a recent constitutional revision. A chairman is selected with great care,
typically after a person's abilities have been amply demonstrated. Other tribal officials include a
Vice-Chairman, Secretary and Treasurer.
For purposes of tribal administration, the reservation is divided into eleven districts 
Baboquivari, Chukut Kuk, Gu Achi, Gu Vo, Hickiwan, Pisinimo, Schuk Toak, Sells, Sif Oidak,
Gila Bend and San Xavier (see Figure 5). Each district has its own local governing council
and elects two delegates to the Tribal Council. There is no sharp distinction between local
and tribal affairs, and it is generally assumed that the opinions of the local council in matters
pertaining to its area are weighted very heavily if deliberated by the Tribal Council. Hence,
decisions affecting the local district are normally shared by the local council and the tribal
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delegates, unless, of course, the issue is taken up by the Tribal Council.
The Tribal Council has insisted on its sovereignty overthe reservation land. The revenue
needed to run the tribal government derives from a tax on the sale of cattle, income from
leases of tribal land, and licenses for traders and hunters, as well as court fines. More
recently, the Tribal Council established entrepreneurial enterprises such as construction,
irrigation, and utilities in order to procure various contracts or subcontracts that also yield
additional revenue for the tribe.
Early Political and Social Organization
The basic organizational 'unit of the Papago traditionally has been the village. Until the
Indian Organization Act of 1937, the villages were autonomous with no intertribal
organization under a single leader. The Tribal Council now represents the interests of all the
Papago and deals with both intratribal issues and relationships between the tribe and outside
groups.
The residents of each village select aheadman on the basis of his accrued respect of the
people based on a proven dependability, and a recognized ability to represent every person
in the village. His role is seen as the spokesman rather than as a leader of the village. He is
expected to express village attitudes instead of forming them. When important decisions
have to be made, he calls a village meeting composed of all the adult men. No action upon
important matter is taken until the council has reached agreement on the issue. Traditionally,
unanimity has been a strong Papago idea-one they usually achieve at the cost of speedy
action. Some issues take weeks or months to decide, while others are never agreed upon.
Occasionally the Papago have been disturbed by outsiders who tend to push for fast action
on decisions without allowing adequate time to reach unanimity.
Communal problems requiring collective action areviewed as everyone's responsibility.
Typically, the headman convenes appropriate groups, and specific tasks and responsibilities
are delegated to the members according to their abilities. Normally, such tasks and
responsibilities are accepted voluntarily in a spirit of cooperation. The Papago share a strong
sense of collective responsibility for the major problems that face their community, such as
flashfloods, drought, or planning for irrigation. Therefore, the most important issues that
face the community are universally viewed as requiring communal action.
In the traditional system, there are several other important persons in the village in
addition to the headman. These included the Keeper of the Smoke, the Village Crier and, of
course, the Village Council of Elders. These leaders have specific responsibilities during
various ceremonies and festivals. This strong tradition of collective responsibility and group
process was vividly demonstrated in the procedures that were followed in the presentation
and final approval of AHSFU/STARPAHC, to be described later in this chapter.
The traditional Papago religion stems from their agrarian character and a very close
association with the cycles of nature. This is exemplified by two of the most important
ceremonies occurring annually: the rain ceremony of early summer and the deer dance of late
autumn and early winter. As might be expected, the most important ceremony was associated
with agriculture - the Vickita - a harvest festival, which was celebrated every four years. Now a
wine feast is celebrated in August every year. (The wine is prepared from fermented fruit of the
giant saguaro.)
Typical of many traditional societies, the family system among the Papago is extended
and patriarchal. Typically three generations live in the same household with the parents and
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their children as well as the wives and children of sons sharing the residence. This gives a
special role of prominence to the senior male and general respect for the elders in the
community. Nonetheless. women also occupy important roles and assume direct responsi
bility for the family's well-being.
The concept of village autonomy is extended to the family, and each is responsible for its
own subsistence. As long as the family iscapable to assume this responsibility, itis left alone
to manage its own affairs. However, when in need, such as in times of harvest or in case of a
calamity, others in the community contribute. Hence, there are two circles around the
individual's life pattern, the family and the village. Beyond that the concept of the external
world is v~ry limited and has no direct bearing on one's daily life. Of course, this has been
true in the past, but even with the foreboding nature of the desert from which this concept
emanates, it is breaki ng down with increased contact with the outside world. The family was
and continues to be an important social unit. Its role as an economic (or productive) unit has
diminished. Several family members now work outside that unit in various productive
capacities, thereby bringing an end to a traditional pattern that persisted for several
centuries. Despite these changes, emphasis is not placed on individual performance or
achievement. Hard work, perseverance, frugality, and individual initiative are qualities of a
good person, but the emphasis is on the community rather than the individual. Indeed, the
Papago value better homes, improved education and health but not specifically for
individuals. It is the improvement of the community as a whole that is crucial for them. The
motivation to increase possessions for the individual is not prevalent in the Papago culture. It
is not a consumer-oriented society.
Early political changes in "control" of the desert Southwest affected the Papago very
little. The thirty-year struggle for Mexican independence culminating in 1821 had more
effect than the direct contact with the Spanish social influence through the various
missionaries. The Papago were given guns, horses, and food for their help against counter
revolutionaries and against the Apache. Some Papago villages were broken up and there was
racial intermixture. This occurred principally in the southern part of the Papagueria which is
now part of Mexico. The northern and western portions, even through this period, remained
isolated. In 1853 the Gadsden Purchase marked the transfer of jurisdiction of the Papagueria
to the United States, and even then for two decades the northern and western Papagueria
was largely unnoticed. The first Indian agent was appointed in 1870. During this period the
Papago ownership of the Papagueria was, of course, not filed and soon western ranchers
and settlers claimed many springs, wells, and grazing areas of the Papago. Before the
Papago could putan end to this occupation, a good deal of the fertile desert land was already
taken away.
The Economy
As mentioned at the outset, the severe environment in which the Papago live has never
provided abundance. Despite some bright prospects for future economic development, the
Papago Tribe, when measured on a per capita income basis, has never been among the
richer tribes in the Southwest. For example. the. per capita income on the reservation in 1973
was approximately eight hundred dollars.
Funds from federal sources, as well as from private industry are becoming more
available for developing local projects. These help somewhat to reduce the unemployment
problem and to increase the basic working capital of the tribe. While it is clear that the basic
problem of poverty and unemployment remain largely unresolved, the Papago point
rightfUlly with pride at the progress recently achieved in these areas. Water development and
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maintenance projects should sUbstantially increase the productivity of agricultural land.
Thus, at least some of the low yield and idle land is expected to become productive through
irrigation. The severe drought conditions (1976-1977) in the entire Southwest may frustrate
some of these local efforts, especially if some of the large scale water diversion projects are
halted, as requested by the President of the United States. A new2 1h mile long earth dam was
under construction. Its success will mean that thousands of acres, heretofore idle, will be
cultivated, thereby enabling the Papago to multiply thei r agricultural productivity mainfoldly.
Other benefits accrued from the water project will be the development of campgrounds,
fishing and recreational parks. from which addittonal income will be derived. Management
training provided by the Bureau of Indian Affairs andby the University of Arizona and county
extension courses should enable the Papago to make better use of the newly-completed
water projects. In addition, upgrading the grazing range through new clearing and seeding
techniques is enabling the-tribe to support more cattle per acre, thus increasing the income
from both tribal and privately owned herds on the reservation.
The Papago Tribe now has its own construction department which engages in light
construction work on the r€servation. The major activities to date have been new homes and
community buildings, warehouse construction. and. under special contracts, projects such
as the microwave relay station and site improvements necessary for the stationing of the
STARPAHC Mobile Health Unit. The Papago Tribal Utility Authority eventually will provide
electrical powerto hous€s and businesses on the reservation as well as to private industry. Its
net revenues will accrue to the tribe as a whole.
Other tribal enterprises include the development of firefighting capability, the Annual
Papago Tribal Rodeo and Fair, and the Arts and Crafts Co-operative in Sells. The activities
and success of this latter organization isof special importance to the Papago people because
a substantial volume of sales of their artistic baskets each year signifies recognition of
traditional skills of the Papago by non-Indians. Indeed, the resurgence of interest in these
uniquely designed baskets has inspired the teaching of old arts, crafts, and skills in
reservation schools and the search for markets beyond the reservations.
Once considered poor in mineral resources, the Papago land has been reassessed since the
discovery of copper on reservation land within the last decade. Three private mining companies
- Hecla, Newmont. and American Smelting and Refining-are utilizing this resource as well as
providing for local employment. The training for these jobs is being offered by the Bureau of
Mines at the Papago Mining Institute on the reS€rvation. Besides the employment opportunities,
the tribe receives more than 3 million dollars annually in royalties.
Therefore. it can be seen that the economic base of the reservation depends on four
sources: (1.) shares of reservation income. (2.) small businesses on the reservation. (3.) local
employment, and (4.) cattle.
A critical problem for the Papago is chronic unemployment. Here the Papago find
themselves in double jeopardy. Their perspective on working for pay is at some variance
from the professed values of the mainstream of American society and they also find
themselves at a disadvantage when they do try to compete in that system. In the first place,
the idea behind the use of financial incentives as basic motivation for human behavior is
recent to their culture. Residents of the reservation who seek jobs off the reservation have not
always met with success and the jobs usually available to them are in farm labor. Indeed, the
families that leave the reservation in search of jobs typically end up with very low-paying jobs.
the remuneration for which barely meet the basic necessities of life. Interestingly, the
Papago, as many other Indians. are well known as expert forest fire fighters.
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The struggle for mere subsistence is also reflected in acute levels of health care needs
such as nutritional deficiency. extraordinarily high prevalence of certain diseases and, until
recent years, high levels of infant mortality.
Although the Papago leadership-if not the dominant majority of the people-perceive
the need to maintain their traditional style of life and their value system, there is also a
growing awareness that complete independence from the social and economic system
outside the reservation is no longer possible or desirable. Hence. there is an emphasis on
taking what is best from the outside and weaving it into the indigenous system. A few
examples should clarify this point of view. In an increasingly integrated society the formal
education provided by the "white man" is viewed as essential in learning to make wise
decisions. and hence the tribe recognized the need for Western-educated people. To this
end, the Papago are supporting scholarship funds and are taking advantage of various
special courses provided by government agencies and private industry in the hope that
persons who are tr~ined by these programs will render service to the reservation. Also. the
Papago are eager to learn managerial and technical skills that would help them to conduct
business with companies that have interests on the reservation. They cited their experience
in STARPAHC as a notable example in which they learned about operation and management
skills that they hope will enable them to reach operational and economic self-sufficiency.
The receptivity of the Papago to adapt to the ways of the "white man" is viewed as a
matter of necessity, but its ultimate purpose is to enable the Papago to achieve a reasonable
standard of living and, more importantly, eventual self-determination.
The Papago System of Health
The review of Papago history, culture and economy reveals the closeness of the Papago
to the land and the environment". The reservation title is only a symbol of Western
domination. Relationship to nature and to an environment unrestricted by reservation
boundaries continues to provide the true meaning of life for the Papago.lndeed, the power of
the natural environment asserts itself often. Death from f1ashfloods or droughts are strong
reminders and are common occurrences. Illness is viewed as a severe circumstance not only
because of the symptoms, but also because of the ill person's ability to help with subsistence (in a
sense, ~he person's productivity) is hindered. As a consequence. an elaborate belief system has
been developed in relation to illness.
Reflecting their strong belief in the necessity of living in harmony with nature, illness is
explained as a sign that the ill person has upset this balance and offended one of nature's
supernatural forces. referred to as "beings". Thus, discovering the cause of illness is more
important than the suffering itself. Without this the restoration to harmony could not be
achieved and the person would remain ill.
III persons are expected to go to the medicine man. After the cause is diagnosed, the
patient should goto the "lppropriate curer. The medicine men are regarded as very important
persons in Papago society because they are thought to possess special powers that enable
them to discover the cause of illness and prescribe the appropriate cure. Curers are divided

" It is commonly reported that when a Papago returns to the reservation after a trip away, the
first landmark to be seen from the road is the peak of the Baboquivari Mountain that serves as
an assuring reminder that he/she is "home". There is a strong sense of comfort and
satisfaction that derives from coming home, and the sight of Baboquivari provides that
assurance.
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